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TENTH   ANNUAL   EEPORT. 


TO  THE  MOST  HONOURABLE 

THE  MARQUESS  OF  LOTHIAN,  K.T., 

Her  Majesty* 8  Secretary  for  Scotland. 

Office  of  the  Fishery  Board  for  Scotland, 
Edinburgh,  M  May  1892. 
My  Lord, 

We  have  the  honour  to  lay  before  you  our  Tenth 
Annual  Report  as  regards  the  Fisheries  under  our  superintendence 
for  the  year  1891,  in  terms  of  the  Statute  45  and  46  Vict.  cap.  78, 
coosisting  of  two  parts — Part  I.  General  Report  —Part  II.  Report 
on  Salmon  Fisheries.  A  third,  or  Supplementary  Part,  which  will  be 
exclusively  occupied  with  scientific  papers,  is  being  prepared,  but 
it  has  been  found  impossible  to  get  it  ready  in  time  for  presentation 
with  this  Report.    It  will  be  forwarded  as  soon  as  completed. 


PART  L-GENERAL  REPORT. 

As  the  second  quinquennial  period  of  the  Board  since  its  recon- 
Btitntion  in  1882  is  coming  to  a  close,  the  present  is  a  favourable 
opportunity  for  taking  a  general  surrey  of  what  has  been  done  for 
the  improvement  and  devalopment  of  the  Scottish  fisheries  during 
the  ten  years  of  its  existence. 

1.  SCIENTIFIC  INVESTIGATIONS. 

The  following  is  a  statement  of  the  sums  which  have  been  Honey 
sanctioned  during  each  of  the  following  years  and  spent  by  the°°J^^ 
Board  on  Scientific  Investigations : —  ""   "" 


investigations. 


Year. 
188.3-84 
1884-85 
1885-86 
1886-87 
1887-88 
1888-89 
1889-90 
1890-91 


1891-92 


Sanctioned. 
£300 
1600 
1500 
2000 
2000 
2000 
2000 
1800 

(With  £200  for  travelling 
expenses.) 
£1800        Do. 


Spent. 
£300  13    7 
1430    0  11 
1500     0    0 
1647     5 
1843    4 
1804    4 
2026  10    OJ 
1792  13    4 


3 
5 
3 
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In  addition  a  sum  of  £2500  was  applied  in  1886-87  for  the 
purchase  of  the  steamer  '  Garland/  and  £500  per  annum  allowed 
for  its  maintenance,  which  was  increased  first  to  £900,  and  after- 
wards to  £1200  a  year. 
Absence  of  When  the  Board    commenced   its  operations,  it  was  a  new 

i^^^^i^^  departure  in  State  administration.  The  Fisheries  Commission  of  the 
fisheries.  United  States  was  only  established  in  1871>  and  we  were  without 
the  experience  which  has  since  been  gained  in  America,  Germany, 
Norway,  and  other  countries  bordering  on  the  North  Sea.  The 
directions  of  the  Act  of  Parliament  creating  the  Board  were  very 
general.  We  were  appointed  to  'take  cognisance  of  everything 
'  relating  to  the  coast  and  deep  sea  fisheries  of  Scotland,  and  take 
'  such  measures  for  their  improvement  as  the  funds  under  their 
'  administration  not  otherwise  appropriated  might  admit  of,  but 
'  without  interfering  with  any  existing  authority  or  private  right' 
Hitherto  the  fisheries  had  been  practically  left  to  take  card  of 
themselves.  During  the  administration  of  the  old  Board,  which 
bad  existed  from  1809  under  the  name  of  the  Commissioners  of 
the  British  White  Herring  Fishery,  scientific  investigations  had 
indeed  been  made  from  time  to  time  into  special  points,  such  as 
the  spawning  of  the  herring,  the  capture  of  immature  herriogs  by 
sprat  fishermen,  and  the  action  of  the  beam  trawl  on  herring 
spawning-beds.  These  inquiries  were,  however,  limited  both  in 
character  and  extent,  and  were  merely  incidental  to  certain  questions 
prominent  for  the  time  being.  The  absence  of  definite  scientific 
knowledge  relating  to  the  fisheries  had  been  felt  and  commented 
upon  by  Boyal  Commissions  appointed  to  enquire  into  fishing 
questions ;  and  when  the  new  Board  came  into  existence  in  1882, 
it  was  found  that,  without  further  information  as  to  the  habits 
and  life-history  of  the  food  fishes,  it  would  be  impossible  to  submit 
satisfactory  reports  to  Parliament  either  as.  to  the  improvement  or 
the  regulation  of  the  fisheries.  It  was  accordingly  resolved  that 
scientific  investigations  should  be  instituted  under  a  Committee, 
consisting  of  Professor  Ewart  (Convener),  Sir  James  Maitland, 
Sheriff  Forbes  Irvine,  and  Mr  Maxtone  Graham.  This  Committee 
acted  until  1886,  when  it  was  dissolved ;  and,  in  1887,  another  Com- 
mittee was  formed,  consisting  of  Professor  Ewart  (Convener),  Sir 
James  Maitland,  Mr  William  Boyd,  and  Mr  W.  Anderson  Smith, 
which  continued  till  1889.  Since  the  dissolution  of  this  Committee 
the  scientific  work  has  been  under  the  immediate  control  of  the 
Board,  with  Dr  T.  Wemyss  Fulton  as  scientiSc  secretary,  but  all  the 
members  feel,  and  desire  specially  to  acknowledge,  the  valuable 
assistance  which  has  been  rendered  by  Sir  James  Maitland  and 
Mr  Anderson  Smith. 
Laboratories  Before  describing  the  investigations  undertaken,  a  word  must  be 
established.  ^^^^  ^g  ^  ^^  means  which  have  been  at  the  disposal  of  the  Board. 
In  1884  a  marine  laboratory  was  established  at  St.  Andrews, 
with  the  co-operation  of  Professor  Mcintosh,  F.B.S.,  who  wan  at  the 
time  engaged  in  making  scientific  investigations  for  the  Boyal 
Commission  on  Beam  Trawling,  under  the  late  Lord  Dalhousie ;  and 
this  laboratory  has  continued  in  active  operation  ever  since  under 
Professor  Mlntosh's  charge.    In  1885  another  laboratory    was 
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erected  at  Tarbert,  Lochfyne,  which  was  placed  uader  the  charge  of 
Mr  George  Brook,  F.L.S.,  and  was  occupied  until  1887.  During 
1886—87  a  portion  of  Kothesay  Aquarium  was  made  use  of,  and 
from  1884  until  1889  part  of  the  scientific  work  was  carried  on  at 
the  Natural  History  Department  of  the  University  of  Edinburgh, 
under  the  charge  of  Professor  Ewart.  Subsequently  a  marine 
laboratory  was  built  at  Dunbar,  which  has  since  been  added  to, 
and  in  connection  with  which  the  Board  are  now  erecting  a  large 
hatchery  for  the  propagation  of  sea-fish.  In  addition  to  the 
laboratories  mentioned,  the  fishery  cruisers  have  occasionally  been 
engaged  in  aiding  the  scientific  inquiries,  as  have  also  the  staff  of 
Fishery  Officers  around  the  coast.  Since  1886  the  small  steam- 
vessel  '  Gariaud/  although  not  at  all  sufficient  for  the  work,  has  j 
also  rendered  important  services.  j 

At  the  time  when  the  scientific  investigations  wera  begun  very  Haphazard  \ 

little   was  known  regarding  the  habits  of  sea- fishes.     Fishermen,  ciuvracter  of  | 

who  presumably  ought  to  know  something  of  the  life-history  of  the  ti™.**'^  ^^*  I 

fishes  they  catch,  knew,  as  Professor  Huxley  has  remarked,  very  I 

little  beyond  the  best  way  to  catch  them.     Yet  from  the  earliest  i 

period  until  comparatively  lately,  the  practice  has  been  to  shape  i 

fishery  legislation  in  accordance  with  local  desires  or  the  popular  I 

opinion  prevailing  at  the  time,  and  not  upon  ascertained  conditions.  j 

A  study  of  the  statutes  dealing  with  sea  fisheries,  especially  those 
passed  by  Parliament  from  the  middle  of  last  century  to  about  the  | 

middle  of  this,  shows  that  vast  sums  of  money  have  been  expended  ; 

uselessly,  and   injurious   restrictions  imposed   for   reasons   which  | 

scientific  investigations  have  now   proved  were  illusory.     About  \ 

thirty  years  ago,  however,  an  important  change  in  this  system  was 
effected.  Van  Beneden  on  the  continent,  and  Professor  Huxley, 
Mr  Spencer  Walpole,  Mr  Shaw  Lefevre,  and  others  in  this  country 
made  a  stand  against  haphazard  regulations,  and  in  Great  Britain 
their  action  found  practical  expression  in  the  liberating  Act  of 
1868  (31  and  32  Vict.  c.  45),  which  repealed  or  amended  64  fishery 
statutes,  and  restored  liberty  of  fishing.  The  Royal  Commissioners 
who  brought  about  this  reform  (the  late  Sir  James  Caird,  Professor 
Huxley,  and  Mr  Shaw  Lefevre)  refer  in  their  report  to  the  absence 
of  knowledge  about  the  habits  of  sea  fishes,  their  reproduction, 
spawning  places,  and  conditions  of  existence  which  is  essential  to 
effective  regulation  of  the  fisheries. 

An  indication  of  the  lack  of  accurate  knowledge  on  these  sub- opinions  ex- 
jecfcs  as  lately  as  1883  was  afforded  at  the  London  International  pressed  at 
Fishery  Exhibition  in  1883,  when  a  high  authority  thus  described  ii/biS,^i883. 
the  condition  of  things  at  that  time:— -'It  is  a  very  striking  fact 

*  that  the  one  point  on  which  all  speakers  at  the  conferences  held 
'  during  the  past  summer  at  the  Exhibition  were  agreed  was  this, 

*  that  our  knowledge  of  the  habits,  time  and  place  of  spawning,  food, 

*  peculiarities  of  the  young,  migrations,  &c.,  of  the  fish  which  form 

*  the  basis  of  British  fisheries,  is  lamentably  deficient,  and  that 
'  without  further  knowledge  any  legislation  or  attempts  to  improve 

'  oar  fisheries  by  better  modes  of  fishing,  or  by  protection  or  culture,  j 

*  must  be  dangerous,  and  indeed  unreasonable.*  ! 

It  is  a  source  of  satisfaction  to  the  Board  that  their  labours  in  Successful  re- 

suite  obtained. 
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this  field  of  fishery  work,  even  for  the  comparatively  short  time 
over  which  they  have  exteDded,  have  yielded  saccessful  results,  and 
have  contributed  materially  to  the  advancement  of  that  knowledge 
of  fishery  problems,  the  want  of  which  was  felt  and  deplored 
by  the  Boyal  Commissionerd  of  1866.  The  scientific  work  carried 
on  by  the  Board,  the  chief  results  of  which  have  been  described 
from  year  to  year  in  their  Annual  Report  to  Parliament,  may  be 
summarised  briefly  as  follows : — 
Diroctionof  1.  Inquiries  into  the  influence  of  beam-trawling  on  the  fish 
ItituteT"^  supply,  especially  within  the  territorial  waters;  the  capture  and 
destruction  of  immature  fish  by  various  modes  of  fishing ;  the  con- 
dition of  the  inshore  fisheries  for  shell-fish  and  the  supplies  of 
mussels  and  other  bait  for  line  fishermen ;  surveys  and  examinatioa 
of  the  fishing  grounds,  &a 

2.  Investigations  into  the  food,  fecundity,  reproduction,  habits 
and  migrations  of  the  food  fishes,  the  location  of  their  spawning 
grounds  and  of  the  nurseries  of  young  fish,  the  time  and  duration 
of  spawning,  &c. 

3.  The  study  of  pelagic  and  demersal  ova,  and  of  the  development 
of  the  food  fishes  and  edible  molluscs  from  the  egg  onwards. 

4.  Inquiries  into  the  micro-organisms  in  river  waters,  and 
associated  with  salmon  disease,  and  into  the  food  of  fishes  in  inland 
waters. 

5.  Observations  on  the  temperature,  salinity,  and  physical  con- 
ditions of  the  sea  around  the  coast 

6.  The  artificial  propagation  of  sea  fish  and  shell  fish  to  restock 
depleted  grounds. 

Effect  of  beam  The  investigations  into  the  influence  of  beam  trawling,  which 
trawling.  j^^^ye  been  carried  on  with  great  regularity  and  care,  have  furnished 
a  mass  of  scientific  and  statistical  evidence  unexampled  in  the 
history  of  any  fishery,  and  have  been  followed  by  the  prohibition  of 
this  mode  of  fishing  within  the  territorial  seas.  As  stated  in  former 
Beports,  various  portions  of  the  inshore  grounds  were  for  experi- 
mental purposes  closed  against  beam-trawling,  and  by  the  Herring 
Fishery  (Scotland)  Act  of  1889,  the  territorial  wate.'S  were 
included  in  the  prohibition,  certain  powers  being  reserved  to  the 
Fishery  Board.  Closely  related  to  beam-trawling  is  the  capture 
and  destruction  of  immature  fish,  which  is  generally  r^arded  as 
the  most  important  of  the  fishery  problems  awaiting  solution  in  the 
immediate  future.  In  certain  foreign  States  and  English  fishery 
districts  the  landing  or  sale  of  immature  fish  under  certain  sizes 
has  already  been  made  penal;  and  in  1890  an  International  Fishery 
Conference  was  spscially  convened  in  London  to  consider  this  sub- 
ject BO  far  as  it  affected  the  diminution  of  the  fish  supply  from 
the  North  Sea.  Extensive  observations  have  been  made  by  the 
Board  as  to  the  distribution  of  immature  fish  on  the  East  Coast  of 
Scotland  at  various  distances  from  shore  and  in  water  of  different 
depths ;  the  minimum  size  at  maturity  of  the  different  species  and 
the  proportions  captured  by  various  modes  of  fishing,  with  especial 
reference  to  the  mesh  of  trawl  nets,  have  been  ascertained,  as  has 
also  the  action  of  the  beam  trawl  in  destroying  immature  fish 
according  to  the  time  the  net  is  down  and  the  nature  of  the 
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bottom.  The  results  were  embodied  ia  a  Report  which  was 
prepared  by  Dr  Fultoo,  und^r  directioos  of  the  Board,  and  was 
described  (we  believe  with  perfect  accuracy)  by  the  Vice  President 
at  the  Conference  '  as  one  of  the  most  important,  if  not  the  most 
'  important  document  that  had  up  to  the  present,  been  cjntributed 
'  to  the  Fishery  Literature  of  this  country/ 

The  inquiries  into  the  food  and  propagation  of  the  eJible  fishes  Food  and  pro- 
have  been  also  prosecuted  on  an  extensive  scale.  The  food-material  ^1^^^^^ 
of  nearly  20,000  specimens  caught  at  various  parts  of  the  coast  investigated. 
and  at  all  seasons  of  the  year  has  been  examined,  and  this 
research  has  yielded  valuable  results  both  in  regard  to  the  pro- 
tection and  regulation  of  the  fisheries  and  the  increase  of  the  fish 
supply  by  artificial  means.  The  fecundity  of  nearly  all  the  food- 
fishes  has  been  determined,  the  nature  of  pelagic  and  demersal 
ova  has  been  carefully  studied,  and  the  distribution  of  the  former 
in  the  waters  over  the  breeding  grounds  and  along  the  coasts 
investigated.  The  development  from  the  egg  onwards,  and  the 
characteristics  of  the  young  of  the  majority  of  the  edible  fishes 
have  been  described — including  the  herring,  haddock,  whiting,  cod, 
ling,  turbot,  plaice,  lemon  sole,  flounder,  &c.,  and  also  of  the 
m J3t  valuable  forms  of  bait,  the  mussel  and  the  clam.  The  Protection  of 
spawning  of  the  herring  and  of  the  other  food-fishes  has  received  g^^JJ^ 
special  attention.  Since  1888  upwards  of  30,000  white  fish — sueh 
as  cod,  turbot^  plaice,  &c. — have  been  individually  examined.  By 
this  means  the  time  and  duration  of  the  breeding  season  has  been 
determined,  and  the  important  fact  has  been  proved  tbat  on  the 
East  Coast  of  Scotland,  where  the  investigation  was  mainly  carried 
on,  the  spawning  grounds  of  the  valuable  food-fishes  (cod,  haddock, 
plaice,  turbot^  &c)  generally  lie  outside  the  territorial  limit, — con- 
trary to  the  belief  formerly  held, — and  that  only  forms  of  com- 
paratively little  value,  such  as  the  flounder,  dabs,  and  gurnards, 
&c,  spawn  within  the  three-mile  limit.  The  importance  of  these 
facts  cannot  be  over-estimated.  They  bear  directly  both  on  the 
question  of  establishing  a  close-time  and  the  measures  proper  to  be 
taken  for  the  regulation  of  fishing  on  the».breeding  grounds.  The 
trawlers,  driven  outside  the  inshore  watei's,  generally  take  to  the 
breeding  grounds,  for  there  the  hauls  are  most  abundant  The 
significance  of  this  fact,  in  connection  with  the  falling  off  in  the  in- 
shore fisheries,  is  becoming  too  grave  to  be  longer  overlooked.  The 
growth  of  population  has  been  followed  by  an  increase  in  the 
demand  for  fresh  fish,  the  extension  of  the  means  of  distribution 
has  ministered  to  this  demand,  and  if  the  floor  of  the  ocean  is  to  be 
swept  without  public  regulation,  the  ordinary  fishing  grounds  will 
prove  inadequate  to  maintain  the  supply.  The  destruction  of 
spawning  fish  is  proving  a  serious  evil  In  Germany,  where  this 
matter  has  been  carefully  examined,  it  is  now  held  to  be  more 
important  to  protect  the  spawning  banks,  than  to  prevent  the 
destruction  of  immature  hsb.  Some  of  our  fisheries  are,  in  fact,  in 
daoger  of  being  exhausted  unless  judicious  regulations  are  rigidly 
enforced. 

During  the  last  three  years  experiments  have  been  carried  on  to  JJ^^^^I^^f 
determine  the  migratory  movements  of  fish,  and  nearly  3000  have  SSwI^*" 
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been  labelled  and  returned  to  the  sea.  A  percentage  of  these  has 
been  recovered,  and  steps  are  now  being  taken  to  apply  the  same 
method  on  a  large  scale  to  the  herring.  The  experiments  are  not 
snfticiently  advanced  to  justify  any  final  conclusion  as  regards  all 
fish,  but  undoubtedly  as  legards  many  of  them  the  facts  already 
ascertained  prove  that  until  they  reach  a  certain  size  they  do 
not  leave  the  territorial  waters. 

The  means  of  increasing  the  diminishiog  fisheries  for  shell-fish 
have  received  careful  attention.  Surveys  have  been  made  of  the 
more  important  mussel-beds  on  the  East  Coast,  the  extennive  clam- 
bed  in  the  Firth  of  Forth,  the  cockle-beds  at  Barra,  and  a  detailed 
examination  of  the  great  mussel-growing  area  in  the  Clyde  is  at 
present  in  progress.  The  French  system  of  growing  mussels  on 
wattled  bouchots  has  been  tested  side  by  side  with  the  bed-system, 
and  a  series  of  experiments  have  been  made  on  boarid  the 
'Garland'  to  test  the  comparative  efficiency  of  different  natural 
baits,  and  of  various  artificial  substitutes,  A  physical  and  biological 
investigation  has  also  been  made  of  a  number  of  sea-lochs  on  the 
west  coast,  in  order  to  ascertain  their  suitability  for  the  growth  and 
culture  of  oysters  (the  Scottish  oyster  fisheries  having  sunk  to  a 
very  low  point),  and  a  special  lobster  pond  has  been  constructed  at 
Brodick,  Arran,  in  which  about  200,000  young  lobsters  were 
hatched  last  year. 

The  physical  observations  into  the  temperature  and  salinity  of 
the  sea  have  been  carried  on  on  board  the  'Garland'  and  the 
fishery  cruisers,  and  at  ten  fixed  Stations  daily — five  on  the 
east  coast  and  five  ott  the  west.  By  the  courtesy  of  the  Northern 
Lighthouse  Board,  observations  are  allowed  to  be  taken  daily  at  the 
Bell  Rock  and  Oxcar  Lighthouses,  the  Lightship  at  the  North  Carr 
and  also  at  the  mouth  of  the  Tay.  Many  thousands  of  observa- 
tions are  thus  made  every  year,  and  several  valuable  reports  have 
already  been  published. 

From  this  brief  summary  of  part  of  the  work  done,  it  will  be 
seen  that  considerable  progress  has  been  made  since  1883  in 
extending  the  knowledge  of  the  habits  and  life-history  of  the  food- 
fishes;  and  it  is  gratifying  to  learn  that  the  results  obtained  by  the 
Board  have  been  gratefully  acknowledged  by  high  authorities  and 
found  useful  in  other  countries. 

In  recent  years  the  attention  of  the  authorities  of  various 
maritime  States,  especially  those  around  the  North  Sea,  but  also  in 
the  Mediterranean  and  in  America,  has  been  forcibly  called  to 
the  diminution  of  the  fish-supply  within  the  territorial  seas  and  on 
much-frequented  fishing  banks  off-shore.  The  falling  off  in  the 
supply  of  valuable  flat  fishes,  such  as  turbot,  sole,  and  plaice,  from 
the  North  Sea,  has  led  to  various  conferences  of  those  engaged  in 
the  fishing  industry.  At  the  International  Fishery  Conference 
held  in  London  in  1890,  at  which  representatives  were  present 
from  Germany,  Denmark,  Holland,  France,  Belgium  and  Spain,  it 
was  resolved  that  scientific  investigations  should  be  carried  on  by 
each  country,  particularly  into  the  capture  and  destruction  of  im- 
mature fish  by  the  beam-trawl,  prior  to  the  assembling  of  an 
official  International  Conference  to  deal  with  the  subject  by  inter- 
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national  asjreement ;  and  at  a  conference  of  representatives  of  the 

fishing  industry  held  in   London  last   February  resolutions  were 

passed,  that  in  view  of  the  diminution  of  the  valuable  food-fishes, 

the  hatching  of  sea  tish  should  be  undertaken  on  a  large  scale,  and    • 

measures  adopted  to  prohibit  the  sale  of  immature  flat  fishes  under 

a  certain  size.     The  decrease  in  the  fish-supply  from  the  ofT-shore 

banks  has  not  yet  become  so  marked  off  the  Scottish  coast  as  is 

the   case  further  south;  but  from   the  statistics  given   below   as 

to  the  yearly  increasing  number  of  Scottish  beam-trawlers  ;    the 

flocking    northwards  of  English  vessels  from  their  own  depleted 

grounds;   and  the  actual  diminution  in  the  quantity  of  flat  fish 

landed  there   is    reason  to  apprehend  that  in  the  course  of  very 

few  years  a  similar  result   will  be   brought  about  here.     As  has 

been  stated  above,  the   Board  are  at  present  having  erected  at  Erection  of  a 

Dunbar,  by  means  of  the  ordinary  vote  for  scientific  investigation,  ij^^t;J;''^*^v 

on  a  site   granted   by   the   War  Office   and   the    Council  of  the 

Burgh  a  large  hatchery  for  sea   fish,   with    the   necessary  tanks 

and  pumping  apparatus,  which,   when  complete,  will   permit  of 

several    hundreds  of  millions   of   the   food    fishes    being   hatched 

every  season  and  planted  on  the  fishing  grounds.     It  will  therefore 

be  possible  for  the    first    time  in    this  country  to   adopt  active 

measures  to  directly  add  to  the  fish  supply,  as  has  already  been 

done  in  the  United  States,  Norway,  Canada  and  Newfoundland. 

2.  TELEGRAPHIC  EXTENSION. 

In  the  Board's  report  of  1882,  it  was  urged  that  remote  fishery  Appropriation 
districts  should  be  brought  into  telegraphic  connection  with  the  of  «"rpius 
rest  of  Scotland,  as  had  been  recommended  by  the  Select  Com-  ^^"^"^  **^^' 
mittee  of  the  House  of  Commons  on  the  Herring  Brand  in  1881. 
The  Lords  of  the  Treasury  having  b?en  pleased  to  authorise  the 
sum  of  £1000  out  of  the  surplus  brand  fees  to  be  applied  to  this 
object,  an  arrangement  was  made  with  the  Post  Office  authorities, 
under  which  they  agreed  to  extend  the  Post  Office  telegraph  to 
certain  stations,  on  condition  that  if  the  revenue  did  not  amount 
to  the  sum  named,  the  deficit  should  be  made  up  either  by  the 
Board  or  by  local  guarantors.     In  1882-3  the  whole  of  the  surplus 
brand   fees   had   been   added   to   the   £3000   annually   voted   by 
Parliament  for  harbours,  and  the  following  is  a  statement  of  the 
amount  received  from  brand  fees  and  its  appropriation  to  harbours 
and  telegraphic  extension  during  the  following  years: — 

Appropriation. 
Year.  Amount.  Tel.  Extension.  Harbours, 

1882-3  £3000  —  £3000 

1883-4  2300  £1000  1300 

1884-5  2400  1000  800 

in  addition  to  £600  spent 
in  scientific  investigations. 
1885-6  6200  1000  4200 

1886-7  5200  1000  4200 

1887-8  2100  1500  600 

1888-9  1650  1500  150 

1889-90  —  —  — 

1890-91  3324  1500  1824 
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In  addition  there  was  spent  out  of  a  special  vote  for  the  Castle 
Bay  telegraph,  £131,  12s.  in  1885-6;  £122,  5s.  8d.  in  1886-7; 
and  £92,  168.  6d.  in  1887-8.  The  £1824  entered  under  the  hjad 
of  harbours  to  the  credit  of  the  year  1891,  represents  a  reserve 
fund  for  the  Eyemouth  harbour  guarantee. 

The  agreement  which  was  made  with  the  Post  Office  was  entered 
into  for  seven  years,  and  in  three  cases  it  has  now  run  out.  These 
are  the  following : — 

Annual 

Amount 

Guaranteed 

by  Board. 

£      5.    d, 

187     6     8 


Stations. 


St 


Margaret's  Hope, 

&c.,  Orkney 
Castle  Bay,  Barra 
Walls  and   Eeawick, 

Shetland 


702  13    4 
170     0     0 


Years  in  which 
payments  have      Total  sum 
been  made,     paid  by  Board 
£      s.    d. 
1885-91  (both      999     3    8 
inclusive) 

y273     1     2 


1160  15     0 


The  question  of  the  renewal  of  the  agreement  in  these  cases  is  at 
present  under  the  conaideration  of  the  Post  Offi(;e  authorities  and 
the  Treasury.  The  following  is  a  list  of  the  other  cases  in  which  a 
guarantee  has  been  granted  by  the  Fishery  Board,  either  solely  or 
jointly  with  others: — 

1.  Guaranteed  solely  by  the  Fishery  Board  for  Scotland. 


Reduced 

. 

Amount 

after  8th  Aug. 

Guaranteed. 

189L 

Achiltibuie,  Ross 

£123 

£78 

Aiisaig,  iDveroess     . 

251 

128 

Barvas,  Lews    . 

28 

26 

Coll  anJ  Tiree  . 

531 

344 

Durness,  Sutherland 

255 

140 

Garrabost,  Lews 

18 

16 

Portoaguran    and    Gress, 

Lews 

156 

92 

Borne  by  the  Board  jointly  with  other  guarantors. 


Brae,  Ollaberry  and  North 

Ei)e,  Shetland    . 

£133 

£112 

Hillswick,  Shetland  . 

141 

84 

Lochbuie,  Mull 

66 

:43 

Lochranza,  Arran 

106 

Vl 

Port  of  Ness,  Lews   . 

23G 

135 

In  the  case  of  Lochbuie  the  Board's  obligation  is  joint  and  several. 
In  the  case  of  the  others  the  Bo.jrd's  liability  is  limited  to  a  certain 
amount,  and  the  co-guarantors  also  to  a  certain  amount. 
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From  an  account  printed  under  Appendix  E.  it  will  be  seen  that 
the  total  sums  paid  by  the  Boar*!  on  account  of  telegraphic  extension 
in  each  of  the  following  years  are  as  follows : — 


1885,. 

.      £701  13     7 

1886, . 

703    4     8 

1887, . 

724  12    3 

1888, . 

824  16  11 

1889, . 

.      2,252  11     9 

1890, . 

.      2,282  11     6 

1891,. 

.      2,303  16    4 

To 

tal        £9.793     7     0 

These  extensions  have  proved  of  immense  benefit  to  the  Scottish 
fisheries,  serving  as  they  have  done  to  bring  the  fishermen  and 
buyers  into  closer  touch  with  one  another,  and  to  make  fishermen 
acquainted,  at  very  short  notice,  as  to  the  places  otf  which  shoals  of 
herring  have  appeared,  so  that  they  might  proceed  there  without  loss 
of  time,  and  participate  in  the  fishing.  When  there  has  been  a 
heavy  and  unexpected  catch  of  herrin*^s  the  curers  are,  by  means  of 
the  wire,  able  to  order  and  receive  a  supply  of  salt  and  barrels  with 
little  delay,  charter  additional  vessels,  and  get  their  good3  insured. 
Early  information  is  also  obtainable  by  consigners  residing  in  these 
remote  districts  as  to  the  state  of  the  different  foreign  markets, — 
the  current  prices  and  the  stock  of  herrings  on  hand,  so  that  they 
are  in  a  position  to  send  their  consignments  to  those  ports  at  which 
they  can  most  advantageously  dispose  of  them.  Further,  those 
persons  engaged  in  the  fresh  fish  trade  are  enabled,  at  the  shortest 
notice,  to  know  at  what  populous  centres  suitable  supplies  are 
being  delivered,  and  are  consequently  able  to  regulate  the  trade  in 
such  a  way  as  to  secure  greater  benefit  to  themselves  and  to  the 
public. 

For  instance,  the  extension  to  Loch  Eanza  in  Arran.  which  is 
now  self-supporting,  has  been  greatly  taken  advantage  of  by  buyers, 
agents,  and  fishermen, — cargoes  of  herrings  from  the  loch  being 
generally  advised  in  Glasgow  four  hours  previous  to  their  arrival, 
and  large  quantities  of  the  herrings  changing  hands  daring  the 
passage  of  the  vessels. 

Tiie  Board  continue  to  receive  reports  from  their  district 
fishery  officers  of  the  great  advantages  of  the  telegraph  in  their 
respective  districts,  extracts  from  which  may  be  here  given. 

Thd  Wick  officer  reports  that  the  extension  of  the  telegraph  to 
the  more  remote  portions  of  his  district  continues  to  be  taken 
advantage  of  to  an  increased  extent  not  only  by  the  fishing  popula- 
tion, who  use  it  largely  for  trade  purposes,  but  by  the  inhabitants 
generally.  As  stated  last  year,  hired  hands  intending  to  go  to 
east  c»)ast  fishing  stations  during  the  summer  herring  fishing 
use  it  largely  in  making  their  engagements.  In  many  cases  fisher- 
men consign  their  own  fish  to  southern  markets  in  Scotland  and 
England,  their  consignments  being  invariably  advised,  and  their 


Great  benefit 
of  telegraphic 
extension  as 
an  aid  to  im- 
provement in 
fisheries. 


Extensions  to 
Loch  Ranza. 


Reports  of 

Fisliery 

Officers. 

Wick 
District. 
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Bales  intimated  to  them,  by  telegraph.  The  few  curers  at  the  out- 
lying creeks  of  Portskerra,  Skerray,  and  Tongae  also  do  all  their 
buBinesB  with  the  southern  markets  by  the  same  means.  The  state 
of  the  fishing,  when  successful,  at  Scrabster,  Lybster,  and  other 
places,  is  immediately  wired  to  the  head-quarters  of  fish-curers 
at  Wick,  or  to  their  residences,  the  calls  for  empty  barrels  and 
salt  attended  to  without  delay,  and  additional  coopers  and  women 
gutters  despatched.  When  stormy  weather  prevents  boats  from 
arriving  at  the  ports  at  which  they  are  for  the  time  located,  the 
wives  and  relatives  of  the  fishermen  wire  to  other  fishing  ports  for 
information,  and  very  often,  in  the  course  of  an  hour  or  two,  they 
have  intimation  of  the  safety  o[  their  friends.  As  in  former 
seasons,  when  the  fishing  was  attended  with  success,  the  resident 
officer  wired  the  officers  or  correspondents  at  adjoining  stations 
intimating  the  fact,  the  fishermen  there  thujs  being  enabled  to 
participate  in  a  prosperous  fishing. 

The  Orkney  officer  reports  that  on  Saturday  morning,  the  22nd  ot 
August  last,  a  large  shoal  of  herrings  was  discovered  about  three  to 
seven  miles  off  the  Island  of  Stronsay  by  a  few  boats  which  happened 
to  be  at  sea.  Having  ascertained  the  position  of  this  shoal  the 
officer  wired  the  particulars,  for  the  fishermen's  information,  to  ail 
the  stations  in  Orkney.  On  the  Monday  following,  every  boat 
employed  in  the  herring  fishery  in  Orkney  was  on  the  fishing 
ground  indicated,  with  die  result  that  the  heaviest  fishing  ever 
obtained  in  one  day  in  Orkney  (for  the  number  of  boats  employed) 
was  landed  on  Tuesday  the  25th,  the  average  catch  for  the  whole 
fleet  being  50  crans.  The  number  of  boats  fishing  was  108,  and 
their  total  catch  was  5400  crans,  valued  at  £3240,  a  large  propor- 
tion of  which  would  have  been  lost,  but  for  the  telegraph.  Wick 
fishermen  having  also  been  apprized  of  the  circumstance,  a  number 
of  the  Caithness  boats  had  good  takes  on  the  same  ground,  and 
landed  them  at  Wick.  Consequent  upon  such  a  heavy  and 
unexpected  fishing,  additional  coopers,  gutters,  packers,  barrels, 
and  salt  had  to  be  immediately  sent  for  from  Wick  so  that  the 
herrings  might  be  cured  white  they  were  in  a  fresh  state,  and  this 
was  acomplished  by  means  of  the  telegraph. 

The  officer  of  Shetland  district  reports  that  the  telegraphic  exten- 
BLons  there  are  being  largely  used  for  fishery  purposes,  more  especi- 
al ly  at  the  remote  parts  of  the  district,  fishery  business  of  every 
description  being  conducted  by  means  of  the  telegraph.  Jt  would 
be  almost  impossible  to  carry  on  the  herring  fishery  at  these  remote 
stations  without  its  aid,  especially  since  the  use  of  steam  vessels 
has  become  so  general  that  all  shipments  of  herrings  have  to  be  in* 
Bured  and  consigned  by  wire,  steamers  generally  reaching  their 
destination  before  the  letters  concerning  them  could  arrive  by  post 
The  fresh  fish  trade  is  also  carried  on  by  means  of  the  wire,  curers 
being  advised  almost  daily  of  the  state  of  the  markets,  and  thus 
being  enabled  to  send  their  fish  to  the  most  profitable  centres. 

Begarding  the  localities  which  have  been  aided  by  the  Board  in 
Stornoway  district,  the  officer  there  reports  that  the  telegraphic 
extensions,  accomplished  by  means  of  the  funds  provided  by  the 
Board,  continue  to  give  the  greatest  satiBfaction  to  the  fishermen 
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and  others  resident  in  the  Lewie.  It  is  now  fully  eight  years  since 
the  first  of  these  extensions  was  carried  out  in  the  district,  and  from 
time  to  time  since  then  other  much-needed  improvements  of  a  like 
nature  have  been  accomplished  through  the  Board  s  instrumentality. 
After  the  lapse  of  so  many  years,  it  is  not  too  much  to  say  that  they 
have  proved  a  source  of  much  benefit,  and  have  materially  aided  the 
fishing  communities  in  getting  better  value  for  their  commercial 
produce  than  previously,  as  well  as  in  contributing  largely  to  their 
domestic  comfort  and  general  welfare. 

From  Fort-William  district  the  officer  reports  that  the  extension  Fort-Wiiiiam 
to  Arisaig  was  beneficial  to  the  fishermen  in  that  locality,  as  it  en-  -^istnct, 
abled  them  to  receive  timely  notice  of  the  best  herring  fishing 
grounds,  while  the  telegraph  office  at  Dervaig  has  been  used  to 
some  extent  by  those  engaged  in  the  lobster  fishing,  which  is  almost 
the  only  fishing  carried  on  there.  The  extensions  to  Coll  and  Tiree 
have  also  been  of  great  utility  to  the  fisherman.  At  Coll,  consider- 
able advantage  was  taken  of  the  telegraph  by  those  engaged  in 
sending  away  fr^sh  fish,  as  also  in  procuring  a  supply  of  empty 
barrels  and  boxes,  whenever  neceBsary,  for  their  proper  conveyance 
to  market.  One  drawback  is  that  the  steamer  does  not  call  at 
Bouse,  where  the  East  Coast  crews  fish.  Last  year  they  cured  60 
tons  of  cod  and  ling  there,  and  no  doubt,  if  there  had  been  proper 
communication,  a  larger  quantity  of  fr3sh  fish  would  have  been 
despatched  to  market.  As  at  Coll,  the  extension  to  Tiree  was 
of  great  service  in  encouraging  the  consignment  of  fresh  fish, — an 
industry  which  has  steadily  increased,  year  by  year,  since  the 
opening  of  the  telegraph  office  there.  Besides  improving  the 
lobster  fishing  it  has  been  of  considerable  service  in  enabling  the 
fishermen  to  dispose  of  their  cured  fish  to  the  best  advantage. 


3.  HAEBOUES. 


The  total  sums  spent  under  this  head  by  the  Board  and  con- Sums  spent  on 
tfibuted  by  the  localities  between  1882  and  1st  April  1892  are  as  ^ontrihnt^ri"^^ 
follows: — 

Harbour. 

Eosehearty, 

Findochty, 

Crovie, 

St  Monance, 

Portnacon, 

Ness, 

Port  Knockie, 

Broadford, 

Coldingham, 

Auchmithie, 

Balintore,  , 


^U       JLUW^       UUU.     XC 

3U    ,Ci.jJ 

'"  -^ """"""'  ""  contributed  by 
localities. 

Contributed 

Paid  by  the  Board. 

by  Locality. 

£732    9 

11 

£500 

8.331     8 

9 

3,000 

925     0 

6 

300 

1,339  18 

1 

600 

900    0 

0 

300 

8,863    3 

8 

3,000 

6,957     0 

0 

3,500 

7,875     0 

0 

2.625 

3,000    0 

0 

10,000 

4,125     0 

0 

1,876 

5,700    0 

0 

1,900 

£48,749    0 

11 

27,000 
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Lai^  sums  Of  these  works,  Rosebearty  ia  Aberdeenshire  and  Findochty  in 
b^SriwmeSf  ^^''ffsf**  ^^^^  ^^  course  of  execution  by  the  old  Board  in 
fo^  Mk^a^  1882  at  the  date  of  its  dissolution.  The  others  have  been  under- 
taken since  that  date,  and  the  only  two  still  unfinished — ^Ness 
and  Balintord — are  well  forward  towards  completion.  These  new 
harbours  have  all  been  of  the' greatest  benefit  to  the  Bshermen, 
and  our  only  regret  is  that  the  small  sum  at  our  disposal  prevented 
us  from  dealing  more  liberally  with  the  applications  for  assistance 
which  have  been  received. 

In  former  reports  we  have  expressed  our  views  on  this  subject 
with  sufficient  distinctness.  The  system  of  distributing  premiums 
or  bounties  amongst  fishermen  engaging  in  the  herring  fishery  is  of 
old  date,  and  since  1809,  in  some  cases  the  sums  so  voted  and 
applied  amounted  to  over  £20,000  a  year,  the  total  paid  for  16 
years  (1809-1824)  during  which  the  system  was  in  operation 
under  the  Fishery  Board,  being  £114,514,  7s.  3d.  From  1809  to 
1829  large  bounties  were  also  granted  on  barrels  of  cured  herrings 
which  received  the  official  brand — amounting  for  some  years  to 
as  much  as  £70,000  in  the  course  of  a  single  year,  the  total  for 
the  16  years  being  £660,587,  98.  6d.  Thus  during  the  21  years 
which  elapsed  after  the  establishment  of  the  Fishery  Board  in 
1809,  the  Government  of  the  day  advanced  from  the  Imperial 
Exchequer,  for  the  promotion  and  encouragement  of  the  herring 
fishery  in  Scotland,  the  sum  of  £775,101,  or  an  average  of  nearly 
£37,000  a  year.*  Unquestionably  it  was  a  sudden  fall  to  reduce 
the  public  assistance  to  an  annual  grant  of  £3000  per  annum. 
When  the  bounties  ceased,  this  sum  was  directed  to  be  applied 
— £2500  to  Harbours,  and  £500  in  providing  materials  for  the 
repair  of  the  boats  of  poor  fishermen,  and  sioce  1850  the  whole  of 
the  £3000  has  been  applied  to  harbours  exclusively,  conform  to 
a  Treasury  Minute  to  that  effect.  Since  1881,  the  sum  granted 
has  been  supplemented  out  of  brand  fees.  The  brand  was  the 
Board's  certificate  that,  in  their  officers'  opinion,  the  barrels  of  fish 
to  which  it  was  attached  came  up  to  the  standard  entitling  the 
curer  to  the  bounty ;  and  it  had  come  in  course  of  years  to  have 
such  mercantile  value,  that  when  in  1830  the  bounty  was  abolished, 
the  brand  was  still  in  demand.  But  in  1858  the  Government,  on 
the  recommendation  of  a  Boyal  Commission,  fixed  for  the  first  time 
a  charge  of  4d.  a  barrel,  which  has  always  been  a  cause  of  discontent 
in  the  trade.  The  total  sum  received  from  this  source  has  amounted 
since  1858  to  £211,249. 
Board's  pro-  lu  soms  years,  however,  the  amount  available  for  harbours  from 
s  ^^^tic  florpl'iB  brand  fees  has  been  very  small,  and  in  1889-90  it  amounted 
ilarb^  exten-  to  nothing  at  all.  We  again  take  Jeave  to  say  that  the  only  proper 
8ioii.  yff^Y  of  dealing  with  this  subject  is  to  abandon  the  present  hand- 

to-mouth  system,  and  fix  definitely  upon  a  plan  of  harbour  exten- 
sion all  round  the  coast,  to  be  carried  out  systematically  over  a 
series  of  years.  We  have  not  thq  smallest  doubt  that  if  we  had 
been  able  even  to  promise  assistance  to  some  deserving  cases,  it 
would  have  been  a  great  stimulus  to  local  effort. 

♦  A  Table  printed  in  the  Appendices  to  our  Ninth  Report,  p.  31,  gives  the 
full  details. 
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We  are  aware  that  it  has  been  serioaely  questioned  whether  the 
relief  of  local  taxation  from  imperial  sources  is  beneficial  to  a 
locality,*  or  just  to  the  general  taxpayers  of  the  kiogJom.  Bub 
wo  contend  that  the  building  of  harbours  is  an  incident  of  the 
national  ownership  of  the  fisheries,  essentially  necessary  to  the 
realisation  of  the  enormous  wealth  which  is  to  be  drawn  from  the 
sea,  a  field  fitted  and  prepared  for  the  cultivation  of  food  as  much 
as  the  land,  but  which  can  only  be  adequately  dealt  with  by 
assistance  from  imperial  sources. 

For  details  as  to  the  position  of  the  Harbour  Works  under  con- 
struction in  1891,  we  refer  to  the  Engineers'  fieports  printed  under 
Appendix  E. 

In  this  connection  we  may  again  advert  to  a  fact  upon  which  Fishermen's 
we  enlarged  in  our  fieport  for  the  year  1884,  that  the  most  grievous  ***  ^' 
sufferers  from  our  present  system  of  land  tenure  are  the  fishermen 
around  the  coast.  A  fisherman  does  not  require  a  title  for  his 
housd  different  in  form  from  the  title  which  he  has  to  his  boat. 
A  sufficient  title  would  place  at  his  disposal  a  fund  of  credit  which 
would  be  available  when  his  nets  were  swept  away,  or  he  desired 
to  assist  in  building  a  harbour  to  help  him  to  prosecute  his 
calling,  whereas  in  many  cases  he  is  a  mere  squatter,  without^any 
title  at  all  to  the  house  he  occupies  beyond  the  receipt  which  he 
holds  for  the  price  which  he  has  paid  for  it. 


4.  FISHERMEN'S  LOANS. 

In  1886  the  Lords  of  the  Treasury,  in  the  exercise  of  the  powers  Crofters* 
conferred  by  the  32nd  section  of  the  Crofters  Holdings  (Scotland)  i««^i*^^"- 
Act  and  the  relative  Public  Works  Loans  Act,  made  an  advance  of 
£20,000  to  the  Board  to  be  expended  io  making  loans  to  fishermen 
for  the  building,  purchase,  and  repair  of  vessels,  boats,  and  gear,  with 
a  view  to  the  encouragement  and  promotion  of  the  fishing  industry 
among  the  crofters  resident  in  certain  parishes  in  the  counties  of 
Argyll,  Inverness,  Boss  and  Cromarty,  Sutherland  and  Caithness,  and 
Orkney  and  Shetland.  The  above  grant  of  £20,000  was  increased 
to  £30,000  in  1887  and  1888.  In  1889  the  sum  granted  was 
reduced  to  £25,000.  and  further  reduced  in  1890  to  £10,000. 

By  your  Lordship's  directions  the  Board  prepared  a  series  of  Rales  as  to 
rales  under  which  the  rate  of  interest  to  be  charged  for  loans  was  ^ 
2\  per  cent.,  subsequently  increased  by  the  Treasury  to  3^.  By 
these  rules  it  wus  provided  that  io  no  case  should  the  advance 
exceed  three-fourths  of  the  value  of  the  mortgaged  boat,  if  a  new 
one,  ur  two-thirds,  if  an  old  one.  So  stood  the  arrangement  when 
the  subject  was  discussed  in  the  House  of  Commons  on  the  29th  of 
August  1887,  when,  in  obedience  to  a  promise  then  made  by  the 
Government,  the  rules  were  further  amended  so  as  to  sanction  an 


,  loans. 


*  This  subject  is  fiilly  discussed  in  the  24th  Report  of  the  General  Board 
of  Lunacy,  pages  45-56,  and  the  29th  Report,  pages  43-45,  where  it  is  con- 
clusively shown  that  the  lonacy  grant  has  led  to  an  increase  in  the  number 
of  persons  registered  as  lunatics. 
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advance  to  the  whole  valae  of  a  new  boat,  minnB  one-tenttu 
The  rales  as  finally  issaed  bear  date  22od  February  1888, 
and  the  first  loan  was  made  on  the  26th  of  March  following. 
Down  to  the  Slst  of  December  1889  the  total  sum  advaneed 
amounted  to  £20,926,  6a.  7d.  By  the  Slst  of  December  1890  it 
had  reached  £29,443, 168.  7d.,  but  at  the  end  of  the  year  it  was 
decided  that  no  further  loans  should  be  made  in  the  meantime. 
The  last  loan  was  made  on  the  23rd  of  January  1891,  and  at  the 
Slst  of  December  of  that  year  the  total  sum  advanced  amounted 
to  £30,111, 168.  7d.  Of  this  sum  instalments  (including  interest) 
amounting  to  £16,483,  IcSs.  4d.  have  fallen  due,  of  which  there 
has  been  repaid  £10,282,  88.  lOd.,  and  £5155,  19«.  8d.  is  in 
arrear. 

Appendix  F.,  Na  L,  is  a  return  showing  the  number  of  loans 
carried  out  in  each  crofting  fishery  district,  the  amount  paid  over, 
and  the  total  instalments  paid,  including  interest,  from  the  date  on 
which  the  Croftera  Holdings  (Scotland)  Act,  1886,  was  given  effect 
to,  till  3lBt  December  1891,  together  with  the  number  and  amount 
of  instalments  in  arrear. 

The  Board  greatly  regret  that  there  is  such  a  large  amount  of 
arrSars  to  be  reported.  Every  endeavour  has  been  made,  both  by 
taking  legal  proceedings  and  otherwise,  to  reduce  them,  but  with 
very  poor  results,  even  in  cases  where  the  Board  had  reason  to 
believe  that  the  borrowers  were  in  a  position  to  pay  the  instal- 
ments of  the  loans  as  they  fell  due.  In  many  cases  the  Board 
have  had  to  pay  heavy  legal  and  other  expenses,  not  only  in  carry- 
ing out  prosecutions  but  in  taking  possession  of  the  borrowers' 
boats  (some  of  which  were  abandoned  and  left  uncared  for)  in 
order  to  avoid  almost  a  total  loas.  In  one  or  two  instances  these 
expenses  have  exceeded  the  net  proceeds  of  sale  carried  to  the 
borrowers'  account ;  and  in  almost  every  instance,  after  they  have 
been  credited  with  the  net  proceeds,  a  considerable  balance  remains 
to  be  met,  which  the  Board  deem  irrecoverable,  regarding  which  see 
Apjpendix  F.,  No,  II. 

This  Appendix  is  a  return  o(  arrears  of  loans  granted  on  security 
of  boats  mortgaged  to  the  Board,  deemed  to  constitute  bad  debts, 
as  at  Slst  Deo.  last,  to  write  off  the  principal  of  which  against 
the  Local  Loans  Fund  the  authority  of  Parliament  is  required 
by  section  15  (2.)  of  the  National  Debt  and  Local  Loans  Act,  1887 
(50  Vict.  cap.  16).  It  shows  the  fishery  districts  in  which  the  loans 
referred  to  therein  were  made ;  the  number  of  borrowers  in  each 
case;  the  dates  when  the  loans  were  granted,  the  amounts  of 
these  loans;  the  amounts  repaid  by  the  borrowers;  the  expenses 
incurred  in  prosecution  of  delinquents,  taking  possession  of  and 
selling  boats,  the  dates  when  the  boats  were  abandoned,  surrendered, 
taken  possession  of,  or  wrecked ;  the  dates  when  the  boats  were 
sold ;  tne  amounts  realized  by  sales  or  recovered  from  the  Insurance 
Company;  the  net  proceeds  of  sale  credited  to  borrowers'accounts; 
the  outstanding  balances,  exclusive  of  interest,  considered  irrecover- 
able ;  and  the  ground  on  which  the  arrears  of  loans  are  deemed  to 
constitute  bad  debts. 
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From  thi^  reCnm  it  will  be  eeen  that  at  Slat  Bee.  1891  thcfrb 
were  39  cases  of  arrears  of  loans  which  were  to  such  a  poaitioQ  that 
the  Board  considered  the  balances  due  as  irrecoverable.  In  37  of 
these  oaees  the  boats  which  were  mortgaged  to  the  Board  in 
security  fer  the  loans  were  taken  possession  of  and  sold.  Of  these 
boats,  16  were  voluntarily  surrendered  by  their  owners  because 
they  found  themselves  quite  unable  to  fnlfil  their  obliffations  to 
the  Board,  15  were  taken  possession  of  by  the  Boaras  fishery 
officers  after  the  defaulters  hsA  been  threatened  with  proceedings 
for  recovery  of  arrears,  and  6  were  abandoned  by  tlieir  crews 
and  left  uncared  for,  as  it  frequently  happened  that  the  crews 
qimrrelled  among  themselves,  and  left  the  boats  generally  in  a  very 
aeglected  coodition,  and  thus  made  it  increasingly  difficult  to 
realise  anything  like  a  fair  price  for  them. 


5.  STAllSTICS. 

When  the  Board  took  ofiSce  the  only  available  statistics  related  CoUectiou  of 
to  cured  fish — herring,  cod,  and  ling — the  number  and  value  of  the  fgti^riJSn- 
boats  engaged  in  the  fisheries,  and  the  number  of  men  and  boys  ated byB^rd« 
employed.  It  was  obvious  that  statistics  so  imperfect  could  not 
accurately  represent  from  year  to  year  the  true  condition  of  the 
fishing  industry,  and  the  Board  lost  no  time  in  organising  the 
coiiection  of  statistical  information,  through  its  fishery  officers,  in 
regard  to  the  quantity  of  fish  landed,  and  their  aj^roximate  value, 
shell-fish  included.  The  system  as  organized  by  this  Board  was  sub- 
sequently adopted  by  the  Board  of  Trade  for  the  rest  of  the  United 
Kingdom,  and  fishery  statistics  relating  to  the  whole  of  the  United 
Kingdom  are  now  published  monthly,  which  has  been  followed 
by  the  collection  of  similar  statistics  in  various  Continental  States. 
This  has  entirely  superseded  the  old  method  of  obtaining  such 
information — which  was  to  appoint  a  Boyal  Commission  to  travel 
round  the  coasts  and  collect  testimony  the  testimony  so  collected 
being  generally  tendered  by  interested  parties,  coloured  by 
prejudice  excited  by  some  popular  agitation  active  at  the  time, 
and  largely  composed  of  evidence  objectionable  on  the  score  of 
hearsay,  uninformed  and  misleading.  Now,  however,  we  know 
with  an  approximation  to  accuracy  how  the  facts  actually  stand, 
and  some  of  the  n;ore  important  inferences  which  may  be  drawn 
from  these  statistics  may  be  here  briefly  indicated. 

L  The  first  is  the  growing  difficulty  which  this  country  feels.  Continental 
and  we  fear  will  continue  to  feel,  in  maintaining  its  hold  on  the  ^J^^ 
Continental  markets,  and  the  importance  of  discovering  new  markets  forei^  com. 
and  probably  new  modes  of  manufscti^re.    Hitherto  the  herring  p®*^**®"*- 
fishery  has  been  the  fisherman's  great  stand-by.    It  is  that  which 
puts  most  money  in  his  pocket,  and  chiefly  maintains  his  family. 
But  it  absolutely  depends  on  the  Continent^  market.    Within  the 
past  ten  years  Sweden  and  Norway  have  been  making  great  strides 
in  the  cure  of  herring.    Sweden  seems  to  experience  a  periodical 
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ebb  and  flow. in  the  great  herring  fisheries  of  Bohoslan.  Years  of 
abundance  are  followed  by  periods  of  no  herring  at  all.  One  of  the 
abundant  periods  has  recently  returned,  and  Sweden  is  now  placing 
large  numbers  of  cured  herring  on  the  German  market.  Norwegian 
herrings  also  are  now  being  sent  in  large  quantities  to  this  country 
preserved  fresh  in  ice,  at  prices  which  enable  the  fishermen  at 
TariouB  parts  of  the  coast  to  buy  these  herring  for  the  purpose  of 
bait.  Both  in  Norway  and  Sweden  great  efforts  have  been  made 
in  recent  years  to  aelect,  cnre,  and  pack  herrings  according  to  the 
Scottish  system.  The  Scotch  curers  formerly,  after  long  persistent 
effort,  guided  and  assisted  by  the  Fishery  Board  of  the  day,  were  able 
to  break  down  the  practical  monopoly  of  the  Dutch,  and  to  obtain  a 
ppeponderating  position  in  the  great  markets  of  the  Continent. 
uermauy  Iq  imitation  of  this  success,  Sweden  and  Norway  have  taken 
Seiigoiancir^^  steps  to  obtain  an  accurate  knowledge  of  the  Scottish  system  by 
sending  Commissions  over  to  study  the  methods  of  cure,  and  by 
inducing  Scottish  gutters  and  curers  to  proceed  to  these  countries 
to  teach  the  natives ;  and  the  publications  of  the  Fishery  Board  on 
the  cure  of  herrings,  such  as  the  new  branding  regulations,  and  the 
reports  of  the  Brand  deputations  have  been  published  in  extenso  in 
Sweden,  Norway,  and  Holland.  Again,  the  German  Government  are 
building  a  harbour  at  Heligoland,  to  be  a  sort  of  depot  for  their 
Hshermen  in  the  North  Sea,  and  from  which  fast  isteamers  will 
run  with  cargoes  of  fish  to  Bremen,  Hamburg,  and  other  ports. 
There  is  thus  much  reason  to  apprehend  that  the  Continental 
herring  trade  will  not  be  in  the  future  a  source  of  greater 
wealth  or  as  much  wealth  to  the  Scottish  fisherman  as  in  the 
past. 
Increased  beam  2,  Comparing  fishiug  for  white  fish  as  carried  on  by  line  fisher- 
SeSibe  ^^^  ^^^  beam  trawlers,  it  is  significant  to  observe  that  while  from 
fishing.  1809  to  1884  or  1885  the  returns  show  a  continuous  rise  in  the 

number  of  fishermen  and  fishing  boats,  since  then  there  has  been  a 
continuous  decline,  which  is  chiefly  accounted  for  by  the  fact  that 
since  the  disastrous  years  in  the  herring  trade  of  1884  and  1885, 
East  Coast  fishermen  have  been  compelled  to  do  away  to  a  great 
extent  with  crofter  and  halfdale  fishermen,  the  boats  being  now 
better  and  more  effectively  manned.  Steam  line  boats — a  new  kind 
of  boat  implying  the  possession  of  considerable  capital,  and  which 
made  their  first  appearance  in  1887 — are  increasing.  Last  year 
there  were  19  such  vessels  sailing  from  Aberdeen,  all  manned  by 
local  fishermen  except  two.  But  the  ordinary  line  fishing  boats  are 
going  down  in  number,  and  the  number  of  men  to  whom  they 
give  employment  is  also  going  down,  while  the  trawling  fleet  is 
constantly  receiving  additions.  This  important  fact  is  proved 
by  the  following  statistics,  which  have  been  prepared  from 
returns  in  the  possession  of  the  Board,  and  which  are  very 
instructive: — 

1.  FisheTTYien, — The  number  of  fishermen  and  boys  continuously 
employed  in  sea-fishing  increased  from  1882  to  1885,  since  which 
year  the  number  has  steadily  decreased.  The  statistics  are  as 
follows : — 
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1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 
1891 


Total  Number 

Fishermen 

employed  in 

and  Boys. 

Sea-Fishing  Industry.* 

48,296 

99,396 

49,722 

101.011 

49,860 

102,563 

51,097 

101,037 

48,919 

96.895 

49.221 

100,194 

48,618 

97,881 

47,943 

99,856 

47,1E0 

96,534 

45,524 

97.034 

The  number  of  fishermen  and  boys  engaged  in  sea-fishing  last 
year  is  the  smallest  recorded  since  1875,  there  being  1626  less  than 
in  1890,  and  5573  less  than  in  1885. 

2.  Boats. — The  same  observations  are  true  in  regard  to  fishing- 
boats.  They  increased  from  14,973  in  1882  to  15,427  in  1885, 
since  which  time  they  have  decreased  year  by  year.  The  number 
employed  last  year  was  the  smallest  recorded  since  1868,  viz., 
13,801,  being  433  less  than  in  1890^  and  1626  less  than  in  1885. 
The  figures  are  as  follows : — 


Nmriber  o/Mshvng  Boats. 


-- 

iBt  Class. 
30  ft.  keel 

and 
upwards. 

2nd  Class. 

18  ft  to  30 

ft.  keel. 

3rd  Class. 

UnderlS  ft. 

keel. 

Total. 

1882  . 

1883  . 

1884  . 

1885  . 

1886  . 

1887  . 

1888  . 

1889  . 

1890  . 
.  1891  . 

5101 

5226 
5382 
5309 
5175 
4979 
4777 
■   4604 
4407 
4313 

4423 
4400 
4278 
4311 
4318 
4296 
4217 
4239 
4238 
4146 

5449 
5621 
5724 
5807 
5742 
5757 
5803 
5761 
5589 
5342 

14,973  . 

15,251 

15,384 

15,427 

15,235 

15,032 

14,797 

14,604 

14,234 

13,801 

Beam-trawlers  have,  on  the  other  hand,  increased  in  numbers. 
Last  year  there  were  132  as  compared  with  43  in  1883. 

*  This  includes  curers,  coopers,  and  *  other  pergons.* 
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Beam  Trawlers. 

No. 

Tonnage. 

188?   . 

43 

2004 

1884 

61    • 

'   2284 

1885 

105" 

■   2875 

1886 

109' 

2914- 

1887 

103 

2304 

1888 

107 

2689 

1889 

110 

3608 

1890 

118" 

■   5967 

1891 

132 

6484 

Decreasing 
supply  of  flat 


3,  VaJMe  of  Boats  and  Gear. — The  value  of  the  boats 
corresponds  to  th^  variatioDS  in  the  numbers  recorded  above.  The 
maxlmiim  of  £923^956  was  attained  in  1885,  since  which  year  the 
value  has  gradually  fallen.  Last  jeBt  the  boats  were  valued  at 
£676,452,  or  £247,504  less  than  in  1885.  The  value  of  nets  shows 
the  same  rise  to  1885,  and  fall  thereafter.  Last  year  the  nets  were 
valued  at  £611,160,  or  no  less  than  £173,676  beneath  their  value  in 
1885.  The  value  of  lines  has,  on  the  other  hand,  increased  almost 
year  by  year  tip  to  1891,  when  they  were  valued  at  £127,928,  or 
£13,660  more  than  their  value  in  1882,  and  £8164  more  than 
their  value  in  1885. 

But  although  beam-trawlers  have  increased  so  greatly  in 
numbers  and  tonnage,  the  increase  in  the  total  quantity  of  flat  fish 
caught  is  not  commensurate  with  the  increase  in  the  moans  of 
capture,  as  the  following  figures  show : — 


Year. 

Turbot 

Lemon  Sole. 

Flounder,  Plaice, 
and  BrilL 

Cwte. 

£ 

Cwte. 

£ 

Cwts. 

£ 

1883 

3,902 

11,080 

1,702 

3,225 

67,226 

48,409 

1884 

4,234 

9,368 

4,163 

5,589 

72,758 

47,729 

1885 

7.350 

13,535 

5,898 

7,486 

83.180- 

52,865 

1886 

3,882 

9,774 

7,573 

9,372 

81,164 

50,198 

1887 

5,282 

14,426 

11,737 

13,836 

96,354- 

59,863 

1888 

5,424 

16,310 

12.669 

16,512 

87,184 

55.918 

1889 

6,338 

20,472 

14,391 

21,295 

74,270 

53,072 

1890 

5,554 

18,459 

16,651 

27,386 

81,309- 

68,187 

1891 

5,015 

17,215 

17,739 

30,223 

78,776- 

67,103 

It  is  evident  that    while  the  prohibition  of  beami  trawling 

within  the  territorial  waters  may  have  been  a  right  step,  with  a 

view  to  the  recuperation  of  inshore  grounds,  it  will  be  necessary 

.  sooner  or  later  to  go  much  further  and  take  measures  for  its 

regulation  on  the  fishing  banks  oflshore. 

The  greater  number  of  the  beam-trawlers  landing  fish  at  Aberdeen 
are  not  Scotch,  but  English.     Last  year  the  entire  number  of 
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tmwlew  which  landed  fish  at  Aberdew  was  95—87  Sdl^fctieh  and 
58  English.  Some  of  these,  however,  only  called  oocasionally. 
Omitting  these,  and  confining  ourselves  to  trawlers  whieh  r^ulariy 
cami^,  tiie  following  table  shows  how  their  number  i9  increasing: — 

Number  of  beam^rawiers  regularly 
'    landing  fish  at  Aberdeen. 
.    Scottish.         English. 

1885  .        .        .        .        .        18  •  29 

1886  .....        18  29 

1887  .  ...        10  38 

1888  .        .        .        .        .        18  32 
188*  .        .        ...        20  80 

1890 29  31 

1891    .        ...        .36  87 

The  reason  lor  the  increased  employment  of  English  beam-  English  beam 
trawlers  in  the  waters  off  the  Eaat  Coast  of  Scotland  may  be^J^^^^^g^^  ^^ 
found  in  the  statistics  of  the  fiat  fish  landed  on  the  East  Coast  of  for  Scottish 
England  during  recent  years,  which  are  as  follows : —  ^*^" 


Prixtte  Fish  not 

Year.          Turbot. 

I 

Soles. 

separately 
dfetuiguished. 

Totals. 

Cwt8. 

£ 

Cwte. 

£ 

Cwts, 

£ 

Cwts. 

£ 

1887 

57,661 

164,772 

67,874 

304,200 

109,424 

350,231 :  234,869 

819,203 

1888 

48^760 

149,151 

52,151 

275,770 

105,067 

280.070 

206,968 

704,991 

1889 

44,272 

145,674 

47,747 

286,188 

26,848 

77,582 

117,867 

509,444 

1890 

40,763 

149,849 

46,187 

302,703 

46,137 

116,872 

133,087 

569,4241 

1891 

47,594 

175,179 

61,287 

386,718 

43,728 

98,064 

152,609 

659,961 

Thus,  on  the  fishing-grounds  off  the  East  Coast  of  England  in 
the  course  of  two  years,  1887-89,  the  soles  caught  have  diminished  by 
20,127  cwts.,  turbot  by  13,289  cwts.,  and  other  prime  fish  by 
88,576  cwta/  the  total  decrease  in  value  being  £309,759.  Hence 
English  trawlers  are  coming  north  in  increased  numbehrs,  and 
probably  in  a  few  years  the  statistics  of  the  flat-fish  caught  in 
Scottish  waters  will  show  a  great  decline. 

3.  ITie  Shore  Fisheries. — Coincident  with  these  facts  we  have  l>ecay  of  shell 
to  face  the  hardly  less  deplorable  fact  of  a  steady  and  con-  ^hJrii'^""^ 
^nous  decline  in  the  value  of  the  fisheries  for  sheli-tish,  namely, 
oysters,  mussels,  lobsters,  crabs,  cockles,  &c., — which  form 
about  a  twenty*fourth  of  the  gross  value  of  the  sea  fisheries, 
or,  excluding  cured  fish,  about  one-eleventh  of  the  whole. 
These  fisheries  constitute  a  valuable  supplementary  industry, 
giving  useful  employment  to  the  younger  members  of  fishermen's 
families  and  the  old  and  feable,  when  they  are  laid  aside  from 
going  out  to  sea.  Jn  former  Beports  we  have  shown  that 
this  process  of  decay  is  not  peculiar  to  thb  country.  The 
United  States,  Fraoce,  Holland,  &c.,  have  all  gone  through  the 
same  experience;  but  by  adequate  measures  for  their  protection 
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atid  oaIl;iire  the  process  has  been  nofc  only  siiccessfully  resisted, 
l)at  the  rich  fertility  of  their  shores  in  this  source  of  wealth  has 
been  revived  and  even  increased.  We  hope  Uiat  the  public  mind 
of  jbhis  CQuntry  will  soon  awake  to  the  vast  importance  of  this 
instructive  fact 

The  steady  decline  in  the  inshore  fisheries  explains  how  it  is 
that  we  are  now  obliged  to  import  such  vast  quantities  from  other 
countries-^-mnssels  for  bait  from  Holland,  lobsters  from  Norway 
and  Canada,  oysters  from  France,  Holland,  and  America.  This 
country  could  raise  its  supplies  for  itself  if  it  chos^  to  take  the 
trouble.  But  the  field  requires  to  be  cultivated  and  protected  both 
against  their  own  natural  enemies  and  over-fishing,  as  has  already 
been  done  in  France,  Holland,,  and  America.  It  is,  moreover,  a 
field  in  which  we  do  not  require  to  fear  competition,  and  this 
appears  to  ns  to  be  one  of  the  chief  subjecte  to  which  the  attention 
of  the  future  Board  ought  to  be  directed.  For  that  purpose,  however, 
the  Board  will  require  to  be  endowed  with  further  powers.  We 
can  prohibit  any  mode  of  fishing  which  we  consider  injurious, 
but  we  cannot  regulate  the  mesh  of  a  net^  or  fix  a  close-time,  nor 
provide  (except  in  the  territorial  waters)  that  a  certain  portion  of 
the  sea  shall  periodically  be  protected,  nor  enact  regulations  to 
prevent  the  capture  of  immature  fish. 

The  Sea  Fisheries  Regulation  Act,  ¥^ich  was  passed  for  England 
in  1888,  empowers  a  local  Fisheries  Committee  for  a  sea  fisheries 
district  to  pass  byelaws — 'restricting  or  prohibiting,either  absolutely 
'  or  subject  to  regulations,  any  method  of  sea  fishing  for  sea  fish,  or 
'  the  use  of  any  instrument  of  fishing  for  sea  fish,  and  for  deter- 
'  mining  the  size  of  mesh,  form  and  dimensions  of  any  instrument  of 
'  fishing  for  sea  fish.'  In  any  new  legislation  we  beg  to  submit  that 
similar  powers  should  be  conferred  on  this  Board. 


6.  MARINE  POLICE  and  FISHERY  SUPERINTENDENCE. 

VesseU  in  During  the  past  year  this  duty  has  been  entrusted  to  the  Board^s 

Board'uservice.  cruiscr '  VigQaut,'  H.M.S.  '  Jackal,'  and  H.M.  Cutter  Daisy,  occa- 
sionally supplemented  by  the  ^Firm,'  'Watchful,'  and  *Eagle,'  which 
were  placed  at  the  service  of  the  Board  by  the  Admiral  Superin- 
tendent of  Naval  Reserves. 

We  continue  to  receive  frequent  complaints  of  the  inefSciency  of 
this  service  in  preventing  trawling  within  the  prohibited  waters, 
which,  however,  is  due  to  no  want  of  zeal  on  the  part  of  the 
officers  and  men,  but  to  the  system  under  which  it  is  con- 
ducted, the  character  of  the  vessels  employed,  and  the  smallness 
of  the  number.  The  'Garland,'  having  her  scientific  work  to 
attend  to,  was  never  intended  for  police  duty  at  all,  and  all  the 
other  vessels,  except  the  'Vigilant'  and  'Jackal,' and 'Daisy,' are 
only  available  for  a  few  months  in  the  year.  The  following  Table 
(which  gives  the  number  of  prosecutions  in  each  year,  and  the  name 
of  the  vessel  instrumental  in  the  detection  of  the  offenders)  shows 
that  these  complaints  are  not  unfounded  : — 
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19 

... 

3 

2 
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The  'Vigilant'  and  'Jackal'  did  very  well  when  their  main 
function  was  to  keep  foreigners  ofif  the  territorial  waters,  settle 
dispates  amongst  fishermen,  prevent  breaches  of  the  peace,  and 
enforce  the  provisions  of  the  statutes  as  to  signal  lights,  and 
lettering,  numbering,  and  registering  boats  engaged  in  the  fishing 
industry.  But  now  that  Parliament  has  passed  an  Act  drawing  a 
line  round  the  entire  coast,  and  authorised  the  Board  to  close 
Buch  extensive  waters  as  the  Firth  of  Forth,  Aberdeen  Bay,  and 
the  Moray  Firth,  inside  of  which  every  trawler  caught  fishing  is  to 
be  punished  as  a  trespasser,  the  old  establishment  of  former  years 
cannot  reasonably  be  expected  to  sufiice. 

We  are  aware  that  it  is  a  diflScult  problem  how  to  provide  Additional 
adequate  protection,  except  at  much  cost,  along  an  extensive  sea  cruisers  neces- 
board,  when  it  is  so  easy  for  trawlers  to  receive  notice  by  telegraph  "*^' 
of  the  movements  of  the  Government  vessels,  and  regulate  their 
operations  accordingly.    But  we  again  respectfully  represent  that 
at  the  present  day  the  '  Vigilant/  which  is  an  old  sailing  cruiser,  is 
not  worth  the  money  which  she  costs  to  keep  up,  and  that  she 
should  be  superseded  by  a  steam  vessel.    Besides  the  '  Jackal '  an 
efficient  gun-boat  should  be.  placed  at  our  disposal  all  the  year 
round,  and  each  of  the  three  vessels  furnished  with  a  steam  launch 
for  special  service. 


Injuries  done  by  Teawlers  or  other  Fishing  Boats  to  th^: 
Boats  or  Gear  of  Fishermen. 

The  number  of  complaints  investigated  and  reported  on  by 
the  Board's  fishery  officers  and  commanders  of  fishery  cruisers 
last  year  was  88,  as  compared  with  70  in  1890,  79  in  X889^ 
and  128  in  1888.  Thirty-six  complaints  against  trawlers,  9  Damage  to 
against  fishing  boats,  and  1  against  a  dredger  for  damaging  ^^• 
lines  of  other  fishing  boats  were  investigated  and  reported  oh 
hy  the  Board's  officers.  Of  these,  41  were  satisfactorfly  settled 
on  the  basis  of  the  officers'  reports,  2  were  cases  of  mistaken 
identity,  while  in  one  case  the  parties  refused  to  accept  the 
officers'   decision^  and   2   cases   remained   unsettled.    Si^  cases  coUisions. 
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of  colliBion  and  consequent  damage  to  boats  ware  reported  on,  and 
satisfactorily  settled.  There  were  15  complaints^against  fishing  boats 
for  damage  to  nets,  6  for  the  same  offence  against  trawlers,  and  4 
against  other  vessels,  which,  together  with  11  complaints  of  damage 
to  boats  and  sailing  gear,  were  all  settled  to  the  satisfaction  of  the 
different  persons  concerned. 

Sixty-three  of  the  total  number  of  cases  arose  from  damage 
sustained  outside  the  territorial  waters,  while  24  occurred  inside; 
and  in  ope  case  the  locality  was  not  ascertained.  Of  these,  the 
Board's  fishery  ofiBcers  investigated  78,  the  commander  .  of  the 
'  Vigilant'  cruiser  4,  the  commander  of  H.M.S.  'Jackal '  3,  and  the 
commander  of  H.M.S. '  Watchful '  3. 

It  is  satisfactory  to  note  that  only  in  3  cases  was  it  found  necessacy 
to  have  recourse  to  legal  proceedings,  and  in  these  cases  the  Sheriff 
found  none  of  the  accused  parties  liable  for  the  damage  done,  his 
decisions  being  in  accordance  with  the  findings  in  the  officers'  reports. 
A  great  deal  of  expense  was  thus  saved  to  the  fishermen  through 
the  instrumentality  of  the  Board's  ofiBcers.  Damages  amounting 
altogether  to  upwards  of  £260  were  awarded. 

The  Board  would  here  repeat  the  recommendation  which  they 
made  in  the  last  Report,  that  any  fisherman  whose  boats,  nets, 
lines,  or  8shing  gear  are  damaged  by  a  trawler  or  other  fishing 
boat,  should  immediately  complain  to  the  fishery  officer  of  the 
district,  or  to  any  of  the  commanders  of  the  superintending 
cruisers,  who  will,  in  terms  of  Act  of  Parliament,  inquire  intj 
the  circumstances  of  the  complaint,  and  furnish  a  report  setting 
forth,  as  far  as  possible,  the  particulars  thereof,  stating  the  amount 
of  damage  done,  and  who  is  in  fault.  In  the  event  of  both  parties 
being  satisfied  with  the  report,  the  matter  may  be  settled  in  terms 
thereof ;  but  if  an  arrangement  is  not  made,  then  the  party  who 
has  sustained  damage  may  take  the  case  into  court,  and  have  the 
question  tried  and  decided  by  the  Sheriff,  the  officer's  report  forming 
part  of  the  evidence. 

This  recommeadation  is  all  the  more  pressed  upon  fishermen,  as 
by  such  inquiries  and  reports  they  are  usually  enabled  to  get  a 
settlement  of  the  damage  they  sustain  without  having  recourse  to 
legal  proceedings,  or  incurring  aoy  expense ;  and,  indeed,  it  would 
appear  that  the  cases  already  decided  have  had  the  effect  of  making 
trawlers  and  other  fishing  boats  more  careful  to  avoid  doing 
injury  to  each  other. 


BRANDING  OF  HERRINGS. 

Rearrangement     Since  Uie  year  1809,  when  the  former  Board  were  entrusted  with 

^^^  ,tbe  administration  of  the  Government  Crjwn  Brand  for  cured 
herrings,  the  brand  has  from  time  to  time  undergone  many  changes, 
to  suit  the  requirements  of  the  trade  and  of  the  public;  and,  in 
order  to  still  further  meet  the  wants  of  Continental  buyers 
who  consumed  98*96  per  cent  of  all  the  herrings  branded  in 
Scotland  last  year,  the  Board  in  1890  rearranged  the  different 

Revised  regn-  crowu  brands>  and  issued  revised  regulations  for  the  guidance  of 

utiona  issued,  j-jj^j^  officers  and  the  trade. 

During  the  season  of  1891,  270,701  barrels  of  herrings  were  pre- 
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seated  to  the  Board's  ofBcers  for  the  various  brands;  and,  after  Quantity  of 
inspection,  256,318  barrels  were  branded.    The  remaining  14,383  ^^|Ji„ 
barrels — 5*31  per  ceat  of  the  quantity  presented — were  rejected  as  i89i  and  1890. 
not  reaching  the  required  standard.    Of  the  barrels  branded  last 
year,  4,672   were  ^arge  Fall/  115,064J  'Full/   64,48in'Matie 
Fall,'  54,983J  '  Spent/  and  17,116 J  '  Mixed.'    The  amount  of  brand 
fees  receiTed  by  the  Board  was  £&71, 19s.  4d. 

,   Appendix  A.,  No.  IV.,  shows  the  total  number  of  barrels  of  white  Particulars  of 
herrings  which  were  branded  in  Scotland  last  year,  and  of  thej^^ 
brandings  in    each    district.      This    Appendix   also    shows    the 
respective  number  of  barrels  which  were  branded  'Large  Full,' 
'  Full,' '  Matie  Full,' '  Spent,'  and  '  Mixed,'  and  the  amount  of  brand 
fees  cdlected 

From  this  Appendix  it  will  be  seen  that,  i^i  compared  with  the  Decrease  in 
reaulfce  for  1890,  there  was  a  decrease  in  1891  of  119,962  barrels  1^^^^^^°' 
m    the    total    quantity    of    herrings    branded,    there    being    al890. 
decrease  in  all  the  brands  with  the  exception  of  the  'Spent' 
which  exhibits  an  increase  of  3,540^  barrels.    It  is  important, 
however,  to  state   that  the  proportion  of  cured  herrings  which  increase 
received  the  brand  has  steadily  increased  during  the  last  50  ^"™*«  ^*^* 
years,  in  periods  of  10  years,  by  3034,  21-54,  6635,  and  4-95^^'^"' 
per  cent  respectively ;  and  the  average  for  the  last  10  years  wacr 
475,721^  barrels.    As  regards  the  comparatively  small  number  of 
barrels  crown  branded  last  year,  it  may  be  stated,  that  in  the  early 
part  of  the  season  many  small  herrings  were  taken  which  could  Reasons  for 
not  be  branded,  and  the  majority  of   these  herrings  were  sold  *^™g*^**"^y 
chiefly  to  Kurfsian  buyers  at  very  low  prices.    A  new  trade  mark  o™barreir 
for  unbranded  herrings  marked  '  Medium  Fulls '  was  also  intro-  branded. 
duced  by  a  large  number  of  curers  who  use  the  crown  brand.    The 
fishcuring  trade  preferred  the  various  crown  brands  a  quarter  of 
an  inch  lower  than  was  recommended  by  the  Board  through  the 
deputation  which  visited  the  East  Coast     Meanwhile,  it  is  not 
thought  advisable  to  change  the  present  regulations,  as  the  majority  No  change 
of  the  trade  is  satisfied  with  them ;  and  it  is  computed  that  but  J^Smohs 
for  this  at  least  80,000  to  100,000  barrels  more  would  have  been  advisable. 
crown  branded.    It  may  be  mentioned  that  the  new  regulations 
issued  by  the  Board  have  effected  an  improvement  in  the  selection  Regulations 
of  unbranded  herrings,  even  among  the  best  trade  marks ;  and  the  ^gctiw?^^^^^ 
prices  of  fresh  herrings  have  thus  been  materially  enhanced  all  among  trade 

round.  S^^the 

In  rearranging  the  different  brands,  and  framing  the  new  brand-  ^lae  of  fresh 
ing  regulations,  as  well  as  in  fixing  the  basket  measures  noticed  in  i^enings. 
former  reports,  we  have  been  greatly  indebted  to  Mr  Johnston's 
practical  knowledge  as  a  curer,  which  he  has  freely  placed  at  the 
disposal  of  the  Board.  At  great  personal  inconvenience,  he  twice 
visited  the  Continent  in  order  to  investigate  the  subject  in  the 
foreign  markets,  and  it  is  due  to  him  to  state  that  in  all  these 
matters  he  spared  neither  time  nor  trouble  in  devising  such  im- 
provements as  would  be  just  and  beneficial  That  he  has  succeeded 
is  proved  by  the  fact  that  the  past  heuB  been  the  first  year  for  many 
years  in  which  no  communication  has  been  received  by  the  Board 
either  from  home  or  abroad,  finding  fault  with  herrings  branded 
with  the  crown  brand. 


Digitized  by  VjOOQIC 


XXX 


Tenth  Animal  Report  of  the 


Branding  in 
Northumber- 
land discon- 
tinued. 


Great  dissatis- 
faction. 


Act  passed 
to  amend  the 
law  as  to 
branding  of 
herrings  on 
coast  of  North- 
umberland. 


Branding 
resumed. 


From  the  year  1809  (when  the  brand  was  first  administered)  up 
to  1889,  it  had  all  along  been  the  practice  of  the  Board  to  brand 
cured  herrings  on  the  coast  of  Northumberland.  In  the  latter  year, 
however,  certain  difficulties  arose  which  cast  doubt  upon  the 
legality  of  their  continuing  to  do  so ;  and,  in  consequence  thereof, 
the  Board  resolved  to  discontinue  branding  at  the  English  stations 
from  and  after  1st  January  1890.  This  step  caused  great  dis- 
satisfaction among  fish-merchants,  fish-cnrers,  and  others  interested ; 
and  strong  representations  were  received  from  Lowestoft,  North 
Sunderland,  Leith,  and  other  stations,  urging  that  the  with- 
drawal of  the  official  brand  would  be  most  disastrous  both  to  fish- 
cure  rs  and  fishermen,  and  that  the  contemplated  action  of  the  Board 
would  add  greatly  to  the  difficulties  against  which  the  fishing 
industry  had  to  contend,  and  requesting  the  Board  to  reconsider 
their  decision.  The  Board  thereupon  resolved  to  ask  the  Secretary 
for  Scotland  to  get  their  powers  extended  to  the  English  stations ; 
and  an  Act  to  amend  tbe  law  respecting  the  branding  of  herrings 
on  the  coast  of  Northumberland  was  accordingly  passed  through 
Parliament,  by  which  '  the  powers  of  the  Scotch  Fishery  Board  and 
'  of  their  officers  with  respect  to  the  branding  or  marking  of 
'  barrels  or  half  barrels  under  any  Act,  and  of  branding  or  marking 
'  any  measure  specified  in  any  Act,  shall  extend  to  the  administrative 
'  county  of  Northumberland,  and  to  the  sea  adjoining  the  same,  and 
'  within  the  exclusive  fishery  limits  of  the  British  Islands,  and  the 
*  provisions  of  any  Act  in  regard  to  the  exercise  of  those  powers 
'  and  the  enforcement  of  any  penalties  thereunder  shall  apply 
'  accordingly.' 

Under  these    powers   the    Board    resumed  branding    on    the 
Northumberland  Coast  during  1891. 


SUMMARY  OF  HERRING  FISHERY. 
Cured  Fish. 
I.  East  Coast. 


Numher  of 
fish -en  ring 
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On  the  east  coast  of  Scotland  during  the  herring  fishing  season 
of  1891  there  were  632  herring-curing  establishments,  carried  on 
by  546  fishcurers,  against  630  establishments  and  572  fishcurers 
in  1890.  The  decrease  of  26  in  the  number  of  curers  is  accounted 
for  by  the  facts  that  30  new  fishcurers  embarked  in  the  trade 
and  56  abandoned  it.  The  retftrns  of  herrings  cured  (which  are 
exclusive  of  those  sprinkled  or  slightly  salted),  when  compared 
with  those  for  1890,  show  a  collective  increase  in  sijL  districts  of 
22,347^  barrels,  and  a  collective  decrease  in  eleven  districts  of 
287,009  barrels,  thus  giving  a  net  decrease  of  264,661J  barrels. 
The  six  districts  which  contributed  to  the  increase  were  Leith, 
Anstruther,  Buckie,  Findhorn,  Orkney,  and  Shetland;  while 
those  districts  which  exhibited  the  largest  decrease  were  Fraser- 
burgh, Wick,  Peterhead,  and  Aberdeen,  to  the  extent  of  93,126, 
65^552,  65,108,  and  18,805  barrels  respectively.    Such  a  decrease  at 
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tlie  four  principal  stations  in  one  year  is  very  anosual.     The  de- 
ueasea  in  the  remaining  seven  districts  were  much  smaller. 

The  returns  of  herrings  cured  on  the  whole  of  the  east  coast  of  East  Coast 
Scotland  in  the  fifty  years  preceding  1891,  on  the  average  of  each  ^^j^ye^S^/ 
period  of  ten  years,  show  a  continuous  large  increase  up  to  lastL^isDi. 
year. 

The  particulars  are  as  follow : — 

Periods  of  Ten  Years.  Yearly  Average  of     Yearly  average 

Barrels  cured.         tl^^^ 
1841  to  1850  inclusive,  477,366^  periods  of  ten 

1861  „  1860        „  507,376i  y^"- 

1861  „  1870        „  614,304f 

1871  „  1880        „  767,944i 

1881  „  1890        „  1,111,744 

Barrels  cured  in  1891,  858,646 


IL  West  Coast. 

The  returns  for  the  west  coast  show  that  the  total  quantity  of  Total  increase 
herrings  cured   there  in  1891  (exclusive  of  those  sprinkled  or  ^redon^est 
slightly  salted)  was  267,426  barrels,  as  compared  with  181,295^  Coast! 
barrels  in  1890.    The  large  increase  which  these  figures  exhibit  is 
accounted  for  by  the  takes  in  the  districts  of  Stornoway,  Loch  Six  districts 
Broom,  Loch  Carron    and  Skye,  Campbeltown,  Inveraray,  and  ^J^*"^^^'^^^ 
Bothesay,  which  show  a  total  increase  of  88,354J  barrels ;  while  in  a  decrease. 
only  two  districts  is  there  a  decrease, — amounting  to  2,224  barrels, 
— ^thus  giving  a  net  increase  for  the  whole  west  coast  of  86,130J 
barrels.    Stornoway,  as    in  the   previous  year,  contributed  the 
greater  proportion  (67,549|  barreiis)  of  the  increase;  while  there 
was  also  an  increase  of  12,592  barrels  at  Campbeltown,  and  of 
6,436  barrels  at  Loch  Carron  and  Skye.    No  herrings  have  been 
cured  at  Greenock  during  the  last  six  years,  and  comparatively  few 
were  cured  last  year  at  Ballantrae,  Eothesay,  or  Inveraray, — the 

Sreat  bulk  of  the  herrings  caught  at  the  Clyde  stations  being 
espatched  to  the  home  markets  for  immediate  use,  in  a  fresh  or 
slightly  salted  condition.    Occasionally,  however,  large  quantities 
of  these  fresh  herrings  were  prepared  as  kippers.     lAst  year  General  view 
the  shoals  of  herrings  on  the  west  coast  were  found  in  greatest  <^^fis*^«- 
abundance  in  the  districts  of  Stornoway,  Loch  Carron  and  Skye, 
Campbeltown,  and  Inveraray ;  and,  as  in  1890,  large  catches  of 
herrings  of  excellent  quality  were  obtained  in  Loch  Fyne,  Kil- 
brennan  Sound,  Loch  Gruinard  in  Islay,  the  sea  lochs  in   Skye, 
Loch  Seaforth  in  Lewis,  Loch  Houm,  and  the  North  Minch. 
While  the  fishing  was  in  progress,  seven  large  steamers  were  steamers  em- 
specially  employed  in  carrying  herrings  from  Stornoway  to  Scottish  ^9J^  ^^^  f^' 
and  English  ports  for  distribution,  throughout  the  country ;  and  a  h^i^°  ° 
large  number  of  small  swift  steamers  was  similarly  employed  t^ro^out  the 
carrying  herrings  to  market  from  the  districts  of  Loch  Carron  and  ^^  ^' 
Skye,  Port  WilUam,  Campbeltown,  and  Inveraray. 
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i'enth  Anivual  Eeport  of  the 


In  the  fifty  years  preceding  1891,  on  the  average  of  each  period 
of  ten  years,  the  returns  of  herrings  cured  on  the  West  Coast 
exhibit  (except  during  the  period  from  1871  to  1880)  a  large  con- 
tinuous increase,  the  particulars  being  as  follow : — 


Yearly  average 
of  barrels 
cured  in 
periods  of 
ten  years. 


Periods  of  Ten  Years. 
1841  to  1850  inclusive, 
1851  „  1860 
1861  „  1870 
1871  „  1880 
1881  „  1890 


Barrels  cured  in  1891,  267,426. 


Yearly  Average  of 
Barrels  Cur^. 
67,682i 
91,698| 
183,033J 

146,974 
225,276 


Increase  in  The  quantity  of  herrings  cured  in  1891,  when  compared  with 

and^on^a^^e  ^^^^  ^^^  1890,  shows  an  increase  of  47*6  per  cent. ;  when  compared 
for  preceding    with  the  average  for  the  preceding  ten  years,  an  increase  of  18*71 
fifty  years.       pgj.  ^jjt^ .  fQ^  twouty-five  years,  an  increase  of  39*82  per  cent. ;  and 
for  fifty  years,  of  87*09  per  cent. 


Quantity  of 
herring 
cured  m  each 
of  the  twenty- 
six  districts. 

Total  quantity 
cured. 


Decrease  in 
1891  as  com- 
pared with 
1890  but  an 
increase  on  the 
average  for  the 
preceding  fifty 
years. 


III.  Both  Coasts. 

Appendix  A.,  No.  I.,  shows  the  total  quantities  of  all  the  herrings 
cured  in  1890  and  1891  in  each  of  the  twenty-six  districts  em- 
bracing the  whole  coasts  of  Scotland,  with  the  respective  increases 
or  decreases  in  the  latter  year. 

The  total  quantity  of  herrings  cured  in  1891,  in  the  twenty-six 
districts,  was  1,126,072  barrels.  Of  these,  45,613  barrels  were 
cured  on  board  vessels;  while  of  the  1,080,459  barrels  cured  on 
shore,  971,816  barrels  were  cured  gutted,  and  16,237  barrels  un- 
gutted;  76,824  barrels  were  kippered,  3,646  barrels  prepared  as 
bloateref  or  red  herrings,  and  11,937  barrels  preserved  in  tins. 
These  figures  show  a  total  decrease,  when  compared  with  those  fo^ 
1890,  of  178,531  barrels ;  but  the  returns  for  the  fifty  years  pre- 
ceding last  year, on  the  average  for  each  period  of  ten  years,  6how  a 
continuous  large  increase,  regarding  which  particulars  will  be  found 
in  the  following  tabular  statement : — 


Yearly  average 
increase  in 
periods  of  ten 
years. 

Period  of  Ten  Years. 

Average  Number 

of  Barrels  Cured 

Yearly  in  each 

Period- 

Increaaes  in 

Average  Number 

of  Barrels  Cured 

Yearly  in  each 

Period. 

Increases  per  cent 

in  Average 

Number  of  Barrels 

Cured  Yearly  in 

each  Period. 

1841  to  1850  inclusive, 
1861  „  1860 
1861  „  1870 
1871  „  1880        „ 
1881,,  1890 

552,938 
601,2701 
686,360 
914,919 
1,387,020 

48,*837i 

85,08H 
228.559 
422,101 

8-74 
14-16 
83-8 
46-85 

Barrels  Cured  in  1891,       .        1,126,072. 

k^ 
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From  the  above  etatement  some  idsa  may  be  formed  of  the  great  Value  of 
importance  and  value  of  the  herring  fishery  to  the  people  of  Scot-  Jo^eopieV^^ 
land.     Although  the  total  quantity  of  herrings  cured  in  189 1^  when  Scotland. 
compared  with  the  average  for  the  preceding  ten  years,  shows  a  de-  Decrease  per 
crease  of  15*77  per  cent,  yet  it  shows  an  increase  of  7'8  per  cent.  ^^mL^erag^e 
when   compared   with  the  average  for  the  preceding  twenty-five  for  preceding 
years,  and  of  37'57  per  cent,  for  the  preceding  fifty  years.     The  ^rea^^on"'" 
extraordinary  development  of  this  fishery  a-ppeiars  even  more  re-  twenty-five 
markablo  than  is  shown  by  these  returns  when  it  is  remembered  ^^^*^*^>'y^^^''''* 
that  in  the  year  1809,  when  the  returns  were  first  compiled  by  J^^ei(S;\fn\s}i^^^^ 
the   farmer  Board,  the  total   number  of  barrels  cured  was  only  since  1809. 
90,185|;  while  the  number  cured  last  year,  as  shown  above,  was 
1,126,072. 


Herrings  Cured  on  Board  Vessels  and  on  Shore, 

Appendix  A.,  No.  II.,  shows  the  number  of  vessels  fitted  out  in  Herrings  cured 
Scotland  last  year  for  the  herring  fishery  ;  the  districts  from  which  ^Jg^^^^^^^  °^ 
they  were  fitted  out;  their  tonnage  and  the  number  of  men;  the 
quantity  of  netting,  salt,  and  empty  barrels  shipped;  and  the  total 
number  of  barrels  of  white  herrings  cured  on  board ;  distinguishing 
those  cured  gutted  from  those  cured  ungutted. 

For  a  number  of  years  past,  this  branch  of  the  industry,  which  is  This  branch 
carried  on  chiefly  in  the  sea  lochs  on  the  west  coast,  has  been  ^^"^">M^^*^^*y 
gradually  declining.     The  results  of  1891,  however,  although  much   ®*^^^"^^' 
under  those  of  some  years  ago,  when  from  90  to  upwards  of  300 
vessels  were  engaged,  show  a  slight  increase  over  1890  in  the  num- 
ber of  vessels  fitted  out,  and  a  considerable  increase  in  the  quantity 
of  herrings  cured  on  board.     Efforts  have  been  made  during  recent 
years  to  revive  the  industry  on  the  east  coast,  but  so  far  with  little 
success,  as  the  herrings  have  been  found  in  greatest  abundance  on 
the  inshore  grounds;  and  no  vessels  were  fitted  out  on  the  east 
coast   in  1891    for   this  purpose.      On  the  west  coast,   however, 
sixty-two  vessels   were  employed,   making  seventy-one  voyages, 
and  curing   45,613   barrels  on  board ;    being  an  increase  of  two 
vessels  and  15,620  barrels  over  the  figures  for  1890. 

Appendix  A.,  No.  Ill,  shows  the  total  number  of  barrels  of  Total  (quantity 
white  herrings  cured  or  salted  in  Scotland  last  year,  both  on  board  cuJ^frUu  ^^sseis 
of  vessels   and   on   shore,  and  the  districts  in  which   they   were  anaonVhore.^ 
taken   and  cured,  distinguishing   the  herrings   cured  gutted  from 
those  cured  ungutted;  and  also  the  quantities  of   herrings  cured 
as  kippers,  bloaters,  or  red  herrings,  or  preserved  in  tins. 

The  herrings  cured  as  kippers,  bloaters,  or  red  herrings,  or 
preserved  in  tins,  are  distinguished  in  this  Appendix  from  those 
cured  in  the  ordinary  manner. 
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HEERINGS  EXPORTED. 


Quantity  of 
cured  herrings 
exx)orted. 


Places  to 

which 

exported. 


Exports  in 
1890  and  1891 
compared. 


Increase 
during  last 
fifty  years. 


Particulars 
as  to  lierriugs 
exported. 


The  total  quantity  of  cured  herrings  exported  from  Scotland  in 
1891  amounted  to  852,715f  barrels,  against  985,670^  barrels 
in  1890,  being  a  decrease  of  132,954f  barrels,  or  1379  per 
cent 

From  the  subjoined  statement  it  will  be  observed  that  the  total 
exports  to  the  Continent  in  1891  amounted  to  796^345  barrels,  of 
which  31*97  per  cent,  were  crown  branded.  There  was  thus  a 
decrease  of  144^09  barrels,  as  compared  with  1890;  but  the 
exports  to  Ireland  and  to  pletces  out  of  Europe  show  an  increase  oi 
6817^  barrels  and  5136f  barrels  respectively.  Of  the  last,  the 
greater  proportion  was  sent  to  America  in  barrels,  half-barrels, 
quartsr-barrels,  and  in  smaller  casks.  A  considerable  number  of 
the  barrels  and  half-barrels  were  crown  branded ;  but  about  half 
the  total  export  to  America  consisted  of  repacked  herrings  in  the 
smaller  sizes  of  barrel.  The  chief  ports  from  which  these  herrings 
were  shipped  were  Greenock,  Leith,  Montrose,  and  Aberdeen.  Of 
the  exports  to  Germany,  the  greatest  proportion,  amounting  to 
314,945  barrels,  was  sent  to  Stettin — the  principal  herring  market 
in  that  country — being  44,302^  barrels  fewer  than  in  1890. 

The  following  Table  shows  the  number  of  barrels  of  cured  herrings 
exported  from  Scotland  in  the  years  1890  and  1891 : — 


Years. 

To  Ireland. 

To  the 
Continent. 

To  Places 
out  of 
Europe. 

i 
Total. 

1890 

1891,      .        .        . 

29,639^ 
36,457 

941,254 
796,845 

14,777 
19,913J 

985,670^ 
852,715i 

Increases  in  1891,  . 

6,817i 

... 

5,1361 

... 

Decreases  in  1891,  . 

•- 

144,909 

... 

182,954f 

The  returns  of  the  export  of  cured  herrings  for  the  fifty  years 
preceding  last  year,  on  the  average  of  each  period  of  ten  years,  show 
that  there  has  been  a  continuous  increase,  during  each  decade,  of 
26*39  per  cent,  15*07  per  cent  5258  per  cent,  and  47*44  per  cent 
respectively. 

Appendix  A.,  No.  V.,  shows  the  total  number  of  barrels  of  white 
herrings  exported  from  Scotland  last  year,  and  the  districts  from 
which  they  were  exported;  distinguishing  the  export  to  Ireland, 
to  the  Continent,  and  to  places  out  of  Europe ;  and  distinguishing 
also  herrings  crown  branded  from  herrings  unbranded,  and  giving 
the  quantity  of  herrings  repacked.  To  this  Table  is  appended  a 
supplementary  note,  showing  the  ports  or  places  to  which  the 
herrings  exported  to  the  Continent  were  shipped,  and  the  total 
quantity  exported  to  the  Continent 
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Appendix  A.,  No.  VL>  gives  an  abstract  of  the  total  quantity  of  Herrings 
white  herrings  cured,  branded,  and  exported,  year  by  year,  in  so  ^^^ed  and 
far  as  hroitght  wider  the  cognizance  of  the  fisJiery  officers  from  Ist  exportecf,  1875 
Januaiy  1875  to  31st  December  1891,  distinguishing  the  export  ^  ^^^^' 
to  Ireland,  to  the  Continent,  and  to  places  out  of  Europe. 


COD,  LING,  AND  HAKE  FISHERY. 

Cubed  Fish. 

The  returns  of  the  cod,  ling,  and  hake  fishery,  which  was  success-  Cod,  ling,  and 
fully  prosecuted  daring  1891,  show  a  considerable  increase  over  ***^®  ^^^®^- 
the  average  of  preceding  years.    The  total  quantity  landed  was  Quantity 
803,317  cwts.,  of  which  37,181  cwts.  were  taken  by  beam-trawlers.  ^»ded  in 
These  figures  show  an  increase  of  54,187  cwts.  and  4192  cwts.  i89i,*^  ^^ 
respectively  over  those  for  the  preceding  year. 

Of  the  above  total  quantity,  nearly  one-half  was  consumed  in  a  Quantity 
fiesh    state,— the  remainder,  which  amounted  to  4,247,407  fish,  ^^^l^ 
being  cureA    These  produced  146,661  cwts.  of  dried  cod,  and  8886  ^ 
barrels  cured  in  pickle,  being  an  increase  on  1890  of  182,633  fish, 
1395  cwts.  dried,  and  2700  barrels  pickled. 

Sixty-four  vessels  and  boats  were  fitted  out  for  this  fishery, —  vessels  fitted 
their  takes  amounting  to  888,480  fish,  which,  when  cured  dried,  ©"*  for  t^ 
weighed  24,143  cwts.,  as  against  51  vessels  and  boats,  637,380  fish,  Fi^t  token, 
and  15,533  cwts.  respectively  in  1890.    Thirty-one  of  the  above  ^nd  cured  on 
vessels  belonged  to  Shetland,  25  to  Orkney,  and  8  to  Fraserburgh.    ^^^^'^ 

As  usual,  a  few  Swedish  vessels  were  engaged  in  this  fishery  Swedish 
last  summer  off  the  north  isles  of  Shetland,  and  landed  some  fish  vessels, 
at  Balta  Sound,  disposing  of  them  to  local  curers.    The  great  bulk 
of  their  catches,  however,  was  carried  to  Swedish  ports  for  the 
supply  of  their  own  markets. 

Some  of  the  largest  Shetland  fishing  vessels  were  fitted  outLai^e 
about  the  first  week  of  March  for  the  Faroe  fishing ;  but,  owing  to  Shetland 
the  stormy  weather  which  prevailed,  they  were  not  very  successful.  Faroe,*  * 
Later  in  the  season  they  went  to  Rockall  and  Iceland ;  and,  while  Rockaii,  knd 
at  the  former  place,  only  a  few  fish  were  taken,  the  fishing  at  the  ^^  ^^  ' 
latter  was  very  prosperous,  and  the  boats  returned  with  full  cargoes,  snccessfui 
The  smaller  vessels,  including  eleven  belonging  toEngland,  prosecuted  j^^/* 
the  fishing  during  the  season  upon  the  Shetland  coasts,  and  obtained 
good  average  catches,  which  were  disposed  of  to  local  curers.    The  Good  catches 
fishing  was  also  successfully  prosecuted  at  Balta  Sound,  and  at  a  obtained  by 
few  of  the  west  side  stations,  by  fifty  East  Coast  boats,  two  of  g"^"  ^^'***'' 
which  landed  in  one  week  at  Sonanessvoe  31  tous  of  fisb,  a  large  East  oo^t 
proportion  of  which  was  halibut.    The  average  earnings  of  these  boats. 
60  boats  amounted  to  £150,  and  many  of  the  boats  belonging  to  the 
district  were  equally  successful. 
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Tenth  Anrmal  H^port  of  the 


Returns  com- 
piled for  over 
seventy  years. 

Fish  landed  in 

Shetland  hi 
excess  of  that 
of  any  other 
District. 
Quantity  cured 
there  in  1891. 
Quantity  cured 
in  Orkney  and 
Stornoway 
districts. 
Quantity  of  cod 
pickled  in 
Wick. 

Industryniight 
he  raucli  more 
developed. 

Productive- 
ness of  fishing 
grounds  in 
some  districts. 


Fish  packed 
in  ice  for  des- 
patch to  the 
southern 
markets. 
Quantity  of 
fish  cured  in 
each  of  the  last 
five  years. 


It  is  now  more  than  seventy  years  since  the  first  returns  of  the 
cod,  ling,  and  hake  fishery  were  compiled,  and  during  that  long 
period  the  quantity  of  these  fish  landed  in  Shetland  has  far  exceeded 
that  of  any  other  district  in  Scotland.  Last  year  1,793,971  fidh 
were  cured  there,  which,  when  dried,  weighed  59,185  cwts.,  being 
42  23  percent,  of  the  total  number,  and  40*82  per  cent,  of  the  total 
quantity,  cured  in  Scotland.  Stornoway  and  Orkney  are  next  in 
importance, — the  former  having  22,225  cwts.  of  fish  dried  and 
150  bftrrels  pickled,  and  the  latter  21,271  cwts.  dried  and  281  barrels 
pickled.  Wick,  as  was  the  case  in  the  preceding  year,  had  the 
greatest  quantity  of  pickled  cod, — amounting  to  5085  barrels,  or 
57  22  per  cent,  of  all  the  cod  pickled  in  Sootland. 

It  lias  often  been  remarked  by  those  who  are  best  informed  on 
the  subject  that  this  fishery  is  capable  of  great  development^ 
especially  in  the  waters  round  the  islands  of  Orkney  and  Shetland, 
and  tlie  Outer  Hebrides.  As  illustrating  the  productiveness  of  some 
of  the  fishing  grounds  in  these  districts,  it  may  be  stated  that  one  day 
last  season  on  the  north-west  side  of  Shetland,  about  28  milee  off 
land,  in  120  fathoms  of  water,  a  boat  took  103  cwts.  of  halibnt  and 
112  cwts.  of  ling.  There  are  also  other  grounds  in  less  depth  of 
water  around  the  Orkney  and  Shetland  Islands  and  along  the  west 
coast  where  cod  are  found  in  considerable  abundance,  but  they  are 
not  fished  to  any  extent. 

Owing  to  the  great  demand  for  fresh  fish,  large  quantities  of  cod 
and  ling  were  packed  in  ice  at  Shetland,  and  other  outlying 
districts,  for  transport  to  the  southern  markets. 

The  following  is  a  statement  of  the  total  quantity  of  cod,  ling, 
and  hake  cured  in  each  of  the  last  five  years: — 


Years. 

1887, 
1888, 
1889, 
1890, 
1891, 


Cured  Dried. 
Cwts. 
122,832 
137,216 
145,661 
145,266^ 
146,661 


Cured  in  Pickle. 

Cwts. 
7,538 
7,052 
6,920 
6,186 
8,886 


Cod  ling  and      ^  '^^  particulars  of  the  cod,  ling,  and  hake  cured  dried  and  exported, 
hake  cured       and  cured  in  pickle,  when  compared  with  1890,  are  as  follows : — 

and  exported 
in  1890  and 
1891. 


Years. 

Total  Quantity 
Cured. 

Total  Quantity  Cured  Dried,  and 
Exported. 

Dried. 

In 
Pickle. 

To 
Ireland. 

To  the 
Continent. 

To  Places 

out  of 

Europe. 

Total 

1890,  . 

1891,  . 

Cwts. 
145,266i 
146,661 

Barrels. 
6,186 
8,886 

Cwts. 

64,599 

61,668 

Cwts. 

18,390 

20,900 

Cwts. 

15,786 
5,604 

Cwts. 

98,775 

78,072 

Increases  in  1891, . 
Decreaaesin  1891,. 

1,394J 

2,700 

12^*981 

2,610 

10^282 

20^708 

L^ 
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Itoto  thfe  abdve  Tefeum  It  will  be  obewved  that  there  is  an  indnM  fa 
inerease  ist  the  <^iiaiitity  eared  and  In  the  exports  to  the  CoDtinent,  SSdInVxpOTts 
but  a  large  decrease  in  the  q^uantlty  sent  to  Ireland  and  to  places  to  oontin^Bt. 
ocit  <rf  Europe.    The  falling  ofif  exhibited  in  the  last  two  i^ses  is  ^^^ 
tr>  ft  large  extent  acoounted  for  b^  the  fact  that  better  markets  i^^^d  and  to 
bare  been  found  at  home ;  and  this,  too,  explains  why  no  pickled  i^^^  out  of 
ood  have  been  exported  during  the  last  three  years.    Since  1890   ^^^ 
the  prices  obtained  for  these  fish  have  advanced  16^  per  cent.  ^i»«  ^  p>^cm- 
Am  mentioned  in  last  report^  the  mode  of  sending  dried  fisfa  tx>  the 
Spaiush  markets  has  entirely  changed-  within  the  last  fe^  years. 
Ciuf  oes  are  not  now  shipped  diiiect  from  this  countiy  as  formerly, 
but  the  fish  are  forwarded  in  small  lots— generally  in  cwt  packages — 
thfMgh  agents  at  the  principal  ports  in  this  country. 

Appendix  B.,  No.  I,  shows  the  total  q^uantity  of  eod,  ling,  Total  of  cod. 
and  hake  taken,  both  by  vessels  and  boats,  at  the  cod  and  Uiig  ^"^"l,^.^ 
fishery  in; Scotland,  and  cured  last  year ;  and  the  districts  in  which  and  on  shore, 
diey  were  cured ;  distingQishing  the  ikh  cured  dried  and  the  fish 
cared  in  pickle.    A  supplementary  note  gives  particulars  r^arding 
the  cod,  img  and  hake  cured  on  board  vessels. 

Appendix  B.,  Na  IL,  shows  the  total  quantity  of  cod,  ling,  cod,  Ung,  and 
and  hake  exported  from  Scotland  last  vear ;  and  the  districts  from  i^«  ezporteii. 
whidi  they  were  exported ;  distinguishing  the  export  to  Irdand,  to 
the  Gonttnent,  and  to  places  out  of  Europe ;  and  also  whether  cured 
dried  or  oured  in  picMe. 

Appendix  R,  Ko.  III.,  gives  an  abstract  of  the  total  quantity  of  Cod,  ling,  and 
cod,  ling,  and  hake  cured  and  exported,  in  iofar  as  brought  <**trf«*  ^iSTiIts 
Hu  cognisoTide  of  thefUhery  ofjtcen,  from  1st  January  1875  to  81st  to  mi. ' 
Ueoemb^  1891. 


TOTAL  QUANTITY  OF  FISH  LANDED. 

Appendix  C,  No.  I.,  is  a  comparatSve  statement  of  the  total  white  and 
quantity  and  value  of  the  different  kinds  of  white  and  shell-fish  Jj^JJ®.^  xj^ 
landed  in  each  of  the  twenty-six  fishery  districts  of  Scotland,  in  last  twoyean. 
the  years  1891  and  1890,  distinguishing  the  quantities  and  the 
values  thereof. 

The  total  quantity  and  value  of  white  fish  landed  last  year  were  Quanti^  and 
6,434,206  cwts.  and  £1,762,494  respectively,  while  the  value  of  value  of  white 
sheU-fish  landed  was  £76,165,  giving  a  total  value  of  £1,838,659. 2^d  vSufof 
Thus,  while  the  quantity  of  white  fish  landed,  when  compared  with  sbeU  fish. 
that  for  1890,  shows  a  decrease  of  430,282^  cwts.,  the  value  thereof 
has  increased  by  £137,148,  and  the  value  of  the  shell-fish  by 
£7552, — the  gross  increase  in  value  being  £146,700.    The  average 
price  per  cwt.  of  white  fish  in  1891  was  68.  5f  d.,  against  5s.  6^d.  per 
cwt  in  1890. 

From  the  above  mentioned  Appendix  it  will  be  observed  that, 
as  compared  with  the  results  for  1890,  there  is  an  increase  in  the 
quantity  landed  of  mackerel,  cod,  ling,  sole,  other  kinds  of  white 
fish,  and  all  the  different  varieties  of  shell-fish,  except  under  the  head- 
ing of  'other  kinds  of  shell-fiisfa,'  but  a  decrease  of  herring,  sprat,  torsk, 
sail^,  haddock,  whiting,  turbot,  halibut,  flounder,  eel,  and  skate. 
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ttjand  Appendix  0*,  No.  IL,  is  a  statement  of  the  total  quantity  itnd 
Sidtdby'*'  ^^l^®  ^*  ^^^  different  kinds  of  white  fish  taken  by  beam-trawl 
beam  trawlers.  voBsels,  and  landed  in  different  districts  in  Scotland  last  year. 


Increase  on 
both. 


Higher  prices 
obteinea  for 
trawled  fish. 


Returns  of 
fish  landed, 
collected  by 
Board's 
officers. 

Published 
monthly. 


Dutch  mussels 
landed  on  East 
Coast 


An  examination  of  this  statemeot  shows  that  the'  total  quantity 
of  all  kinds  of  white  Ash  landed  last  year  by  beam-trawl  vessels 
was  323,047^  cwts.,  valued  ac  £226,720,  against  291,812  cwts., 
valued  at  £203,620  in  1890.  The  Bsh  landed  by  beam-trawl 
vessels  represent  17*11  per  cent,  of  the  total  quantity  landed  in 
Scotland  (exclusive  of  herrings,  sprats,  sparlings,  and  mackerel)  and 
2712  per  cent  of  the  value.  The  respective  percentages  in  1890 
vera  15-61  and  25*62,  whUe  in  1889  they  were  13'53  and 
21'46.  Thus  higher  prices  were  obtained  for  some  kinds  of  trawled 
fish,  which  may  be  explained  by  the  fact  that  trawlers  capture  a 
larger  proportion  of  highly  priced  fish,  such  as .  turbot,  plaice, 
and  soles.  Only  three  years  have  elapsed  since  separate 
returns  for  trawled  fish  were  first  compiled;  but  during  that 
short  period  both  the  quantity  and  value  of  the  fish  landed 
by  trawlers  show  a  yearly  increase.  In  1889  the  value  of  such  fish 
was  £158,306,  in  1890  it  was  £203,620,  and  in  1891  £216,720, 
but,  as  already  stated,  there  has  been  a  very  great  increase  in  Uie 
number  of  trawlers,  especially  En^h  ones. 

These  statistics  have  been  compiled  from  information  collected 
by  the  Board's  officers  in  the  twenty-six  districts,  and  by  a  number 
of  correspondents  resident  at  different  harbours  and  creeks. 

As  early  in  each  month  as  possible,  a  statement  is  published 
of  the  total  quantity  and  value  of  the  different  kinds  of  white  and 
shell-fiish  landed  during  the  preceding  month,  distinguishing  the 
quantities  landed  in  each  district,  and  the  values  .thereof ;  and  a 
copy  of  this  statement  is  regularly  sent  to  the  Board  of  Trade, 
and  published  in  their  Monthly  Journal 

During  the  past  two  or  three  years  considerable  quantities  of 
Dutch  mussels  have  been  landed  on  thei  East  Ooast  by  special 
steamers  chartered  for  the  purpose.  This  supply,  however,  cannot 
be  depended  upon  in  future. 


[Fish  sold 
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Fish  Sold  fob  use  in  a  Fkesh  State. 

The  following  statement  shows  the  total  quantity  and  value  of  Fish  «oi^jf 
white  fish  landed  in  Scotland  and  sold  for  use  in  a  fresh  state,  or  s^^T  ^ 
disposed  of  in  the  localties  where  captured,  for  the  last  eight  years,  Details  thereof 
during  which  time  these  statistics  have  been  collected.     Ik  also  for  last  eight 
shows  the  value  of  shell-fish  landed  for  the  same  period. 


years. 


Years. 

Total 
Quantities  of 
White  Fish 
used  Fresh. 

Total 
Values  of 
White  Fish 
used  Fresh. 

Total 
Values  of 
Shell  Fish. 

III 

1884 
1885, 
1886, 
1887, 
1888, 
1889, 
1890, 
1891, 

Cwt». 
1,494,042 
1,725,469 
1  714,463 
1,877,998 
1,901,439 
1,977,367 
2,289,803i 
2,207,763 

£ 
716,296 
737,824 
686,973 
694,091 
717,067 
744,361 
900,416 
926,821 

£ 
80,939 
89,193 
73,287 
67,316 
71,728 
63,201 
68,613 
76,166 

£ 
797,234 
827,017 
769,260 
761,406 
788,786 
807,652 
969,029 
1,001,9'86 

Totals,   .        .        .        • 

16,188,804J 

6,121,828 

690,441 

6,712,269 

From  the  above  statement  it  will  be  seen  that  the  supply  of 
fresh  fish  to  the  home  markets  has,  on  the  whole,  been  steadily 
increasing  year  by  year,  the  only  two  exceptions  being  1886  and  1891, 
when  there  was  a  decrease  on  the  preceding  years  of  11,006  cwts. 
and  82,050J  cwts.  respectively.  When,  however,  the  take  for 
1891  is  compared  with  the  average  for  the  preceding  seven  years^ 
it  shows  an  increase  of  19*05  per  cent,  in  the  quantity  and  of 
24*72  per  cent,  in  the  value.  There  is  also  an  increase  on  the 
value  of  shell-fish  landed  of  3*67  per  cent.;  thus  giving  an 
increase  on  the  value  of  both  of  22*82  per  cent 

Notwithstanding  the  very  large  supply  of  fresh  fish  forwarded 
to  the  home  markets^  and  the  competition  with  foreign  fish  there, 
the  demand  was  generally  good  and  the  prices  obtained  by  fisher- 
men  last  year  were  higher  than  in  1890 — the  average  being 
88.  4^d.  per  cwt.,  against  7s.  lO^d.  in  1890,  and  7s.  6^d.  in  1889 ; 
while  the  average  rate  per  cwtb  for  the  preceding  seven  years 
was  88. 

Appendix  C,  No.  HI.  is  a  statement  by  districts  of  the  total 
quantity  and  value  of  white  and  shell  fish  taken  in  Scotland,  and 
sold  for  use  in  a  fresh  state,  or  consumed  in  the  localities  where 
taken,  in  the  year  1891. 


Ay  of  • 
fir^H  nsh 
steadily  in- 
creasing. 


Comparison  of 
1891  with 
preceding 
seven  years. 


Prices  higher 
in  1891  than  in 
preceding  year 


OYSTER  AND  MUSSEL  FISHERY  ORDERS. 

By  the  Sea  Fisheries  (Scotland)  Amendment  Act  of  1885  all  Powers  and 
the  powers  and  duties  of  the  Board  of  Trade,  in  so  far  as  they  B^^orrrade 
could  be  exercised  in  Scotland,  in  respect  of  oyster  and  mussel  transferred  to 
fisheries,  were  transferred  to  this  Board,  who  drew  up  a  set  of  ^^^'^  ^<>*^ 
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regulations  for  the  inBtruction  and  guidance  of  persons  applying 
for  fishery  orders,  which  they  believed  could  be  granted  at  much 
less  expense  thau  formerly,  thus  affording  every  facility  for  the 
cultivation  of  these  fisheries. 
WestLocii  Shortly  after  this  transference  several  applications  for  fig^ery 

In?Mis^Jf^^  orders  were  received  by  the  Board,  and  one  from  Messrs  William 
Fishery  Order.  Hay  and  Others  of  Tarbertj  L:>ch  Fyne,  was  favonrably  entertained. 
The  area  proposed  to  be  included  in  th»  Order  was  situated  on  the 
sea-bed  of  West  Loch  Tarbert,  in  the  County  of  Argyll.    After 
the  necessary  preliminaries  had  been  completed,  the  Board  made 
an  Order  in  the  form  proposed  (with  slight  emendations),  which 
AppUcation      was  afterwards  confirmed  by  Act  of  Parliament    Of  other  applica- 
for  Oyster  and  fcions  sinco  received,  one  has  been  approved  by  the  Board,  and  also 
Ord^e^\br  L^c^  Confirmed  by  Parliament,  viz.,  that  from  Colonel  John  WingfieW 
Sween,  ap-       Malcolm,  yr.,  of  Poltalloch,  M.P.,  and  Major  Duncan  Campbell  of 
SoM-d^and       luvemeil  and  Eoss,  for  the  establishment  and  maintenance  of  a 
confirmed  by    Several  Oyster  and  Mussel  Fishery  at  Loch  Sween  in  the  County 
Parliament,      ^f  Argyll,  while  two  Others  are  at  present  in  the  preliminary  stages, 
f^?^orderr*    — one  from  Maclaine  of  Lochbuie,  for  a  fishery  at  Loch  Spelve, 
for  Loch  Argyllshire,  and  the  other  at  the  instance  of  Mrs  Ogilvy  of  Barcal- 

Loch^Crerln  ^^^^'  ^^^  ^  fishery  at  Loch  Creran,  Argyllshire.  In  the  latter  instance, 
"^*°'  after  the  Board  had  fully  considered  the  memorial  made  to  them. 
Board  proceed  ^^^^  decided  to  proceed  with  the  case.  The  procedure  required  by 
with  latter  the  regulations  having  been  complied  with,  Mr  Young,  then  Inspector 
case.  Qf  Salmon  Fisheries,  was  appointed  by  the  Bloard  to  hold  an  inquiry 

Evidence uken  regarding  the  proposed  Order,  and  to  take  evidence.    A  sitting  was 
who^l^Im-"^'  accordingly  held  at   Oban ;    and    the  evidence    taken,  together 
mpTided  that    wlth  Mr  Youug's  fcport  recommending  that  the  Order  be  granted, 
*^  anted*         was  laid  before  the  Board.     The  report  being  approved  of,  an 
OrdVmade     ^^^^^  ^^s  made,  but  the  final  arrangements  necessary  before  it  can- 
be  confirmed  by  Parliament  have  not  yet  been  completed.    Mr 
Young's  report,  together  with  the  evidence  taken  by  hun»  is  given 
under  Appendix  6. 
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PRODUCE  AND  VALUE  OF  THE  SEA  FISHERIES  OF 
SCOTLAND,  EXdLUSIVE  OF  SALMON. 

.  The  foUofiriog  U  a  statement  of  the  total  quantity  and  value  of  '^^^l\^^^^^^ 

the  diffident  kmds  of  wbitd  and  ehell-fish  landed  in  Scotland  ■"  *^ 
the  year  1891,  compared  with  1890 : — 

Tcftal  quaittiHes  and  valuer  of  Increeue 

White  Fi$h  landed  in  1891.  m  1891. 

Cwts.  Cwts. 
3,539,62  JJ      X923,754 
6,379*               303 
232|            1,263 

1,734              1,452  796                  ..." 

614,176i        188,611  66,234^ 

180,089            57,326  10,443 

7,624              1,256  ...                      956 

101,428     13,218  ...        20,534 

726,287    .375^557  ...       27,367 

71,076     29,489  ...      .  4,446 

5,015i    17,215  ...         539 

19,164|    17,161  ...        1,067 

17,739|    30,323 


Sprats, 
Sparlings, 
Mackerel, 
Cod,  . 
ling, 

Torek  (Tusk), 
Satihe  (Coal  Fish), 
Haddo<^ 
Whitings, 
Tnrhot> 
SaUbnt^ 

Solas  (Lemcm  SdeeX 
FlQimders,  Plaice, 
and  Brill, 

EeK. 
Skate, 

Other    kinds    of 
WhiteKah,    . 


in  fish  landed 
in  1890  com- 
_  pared  with 

Decrease  isai. 

in  189L  White  fish 

Cwts.     landod.    ' 
440,7394 

8,697* 


78,776i 
1.1,8464 
47,076 

106,937 


67,103 

6,184 

11,513 

20,876 


Total  quantity  &  ) 
valueof  White  V  5,434,206    f  1,762,494 
Fish  landed,  .  j  ^^^^^  _^___ 

Ded^jQt  inoreaae^ 

Net  decrease  in  1891, 

Total  values  of  Shell  Fish  landed-^ 

Oyetera, £1,568 

Mussels, 14^329 

QmnBf       .....  3,350 

Lobsters,    .                 .        .        .  31,668 

Cmhe, 15,296 

Other  kinds  of  Shell  Fiah,  .        .  9,955 

Total  iralae  of  Sliett  Bisk  landed,  £76,165 
Total  value  of  White  Fish  • 
landad,  btooght  down, .        1,762,494 

Total  Value  of  tihe  Sea 
Fisheries  of  Scotland,  ex- 
clusive of  Salmon,  for  tlie 
.       year  1891,       .        ,         £1,838,659 
Ditto  tt»  the  year  1890,      .     1,691,959 
laerease  in  year  1891  on 


1,088J 


7,966 
85,528 


Increase 

wl891. 

£42 

3,128 

39   . 
3,328 
727 
288 

£7,552 


2,532i 
2,229| 
6,688 


515,810i 

85,528 

£430,282i 


Shell  tish 
landed. 


Total  value  of 
Rea  fisheries. 


1890,, 


£146,700 


i/bt«.— An  estimate  of  flie  value  of  the  Salmon  taken  last  year  will  be  found 
in.  Pari  IL  of  thia  Report     It  amounts  to  £276,776,  making  the  grand 
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total  value  of  the  Sea  and  Salmon  Fisheries  of  Scotland  for  the  year  1891 
;^y  115,437.  It  should  also  be  explained  that  there  is  spent  in  Scotland 
an  amount  estimated  at  ^£400,000  in  curing  fish, — that  is,  on  wood,  hcK>p8, 
coopers*  and  women's  wasee.  salt,  &c. ;  this  sum  being  included  in  the  esti- 
mated gross  total  value  of  tne  sea  fisheries  of  Scotland  given  in  the  Board's 
Reports  previous  to  1889. 

Proportion  of       Of  the  total  quantity  of  herrings  landed,  as  shown  in  the  above 

^^»^        statement,  1,126,072  barrels  were  cured.    Of  the  total  catch  of  cod, 

83,144  cwts.  were  cured  dried,  and  8,886  barrels  in  pickle ;  of  ling» 

42,748  cwts.  were  cured  dried ;  of  torsk,  1,813  cwts.;  and  of  saithe, 

18,956  cwts. 


The  Board  have  to  record  with  regret  the  death  of  Mr  Irvine  of 
Dram,  who  as  Sheriff  of  Ai^yll  bad  been  a  member  of  the  Board 
since  its  constitntion  in  1882.    His  place  has  been  filled  by  his 
successor  in  the  Sheriffdom,  Mr  D.  M'Eechnie.    Mr  Graham  the 
Secretary,  and  Mr  Toung,  Inspector  of  Salmon  Fisheries,  have 
been  obliged  to  retire,  under  the  Order  in  Council  which. makes  re- 
tirement from  the  Civil  Service  compulsory  at  the  age  of  sixty-fiva 
To  both  of  these  officials  our  warmest  thanks  are  due  for  the  zeal 
and  efficiency  with  which  they  discharged  the  duties  of  their  several 
departments.    Happily,  Mr  Young,  who  is  by  profession  a  Scottish 
advocate,  will  always  be  ready  to  advise  the  Board  when  asked  on 
legal  questions  relating  to  rights  oE  salmon  fishing — a  branch  of 
law  of  which,  from  long  experience,  his  knowledge  is  extensive,  and 
in  which  in  past  years  his  assistance  has  been  invaluable.     If  this 
office  is  filled  up,  it  should  certainly  embrace  other  duties,  which 
(thanks  to  Mr  Young's  thorough  inspection  of  Salmon  Bivera) 
are  now  of  much  more  importance — namely,  mussels,  oysters, 
lobsters,  and  the  general  superintendence  and  development  of  the 
inshore  fisheries.    On  26th  April  the  Board  unanimously  passed  a 
resolution  to  that  effect ;  and  if  it  is  thought  that  such  an  appoint- 
ment cannot  legally  be  made  under  section  6  of  the  Statute,  it 
will  undoubtedly  be  lawful  under  section  4 — the  only  difference 
being  that  in  the  one  case  it  will  require  to  be  made  by  your 
Lordship,  and  in  the  other  by  the  Boan)  itself  on  your  Lordship's 
instructions.    The  office  of  Secretary  has  been  conferred  on  Mr 
Bobertson,  the  chief  clerk. 

Before  parting  with  Mr  Young,  we  thought  it  would  be  for  the 
public  benefit  if  the  various  Reports  which  he  has  made  during 
his  tenure  of  office  to  your  Lordship  or  the  Board,  were  collected 
and  printed  with  a  suitable  Index.  They  occupy,  when  bound 
together,  a  volume  of  more  than  800  pages,  with  a  number  of  maps 
and  plans,  and  Mr  Young  has  undertaken  to  make  the  Index.  The 
Beports  contain  a  mass  of  useful  information — ^to  be  found  in  no 
existing  publication— of  the  deepest  interest  to  all  who  are  con- 
cerned in  the  valuable  Biver  and  Salmon  Fisheries  of  Scotland. 
They  embrace  all  the  Salmon  Bivers  and  Waters  of  Scotland,  both 
in  the  Mainland  and  in  the  Islands,  the  whole  of  which  were  care- 
fully inspected  by  Mr  Young  during  the  ten  years  he  held  the 
office  of  Inspector  of  Salmon  Fisheries.  It  is  believed  that  aU  the 
improvements  of  which  the  Scottish  Salmon  Fisheries,  are  sus- 


Digitized  by  VjOOQIC 


Fuhery  Board  for  Scotland.  xliii 

(^ptible,  are  pointed  out  and  recommended  in  the  course  of  these 
Eeports.  That  only  some  of  these  have  been  carried  out  is  not 
the  fault  of  the  Fishery  Board  or  of  the  Inspector,  who  have 
power  only  to  recommend,  but  not  to  carry  out  improvements.  The 
chief  difficulty  in  the  way  has  been  the  very  limited  and  somewhat 
indefinite  statutory  powers  conferred  on  the  Fishery  Board. 

We  have  the  honour  to  be, 

My  Lord, 

Your  Lordship's  most  obedient  Servants, 

THOMAS  J.  BOYD,  Chairman, 

JOHN  GUTHEIE  SMITH,  Deputy 'Chairman. 

GEOEGE  H.  M.  THOMS. 

J.  E.  G.  MAITLAND. 

J.  COSSAE  EWAET. 

JAMES  JOHNSTON. 

WILLIAM  BOYD. 

W.  ANDEESON  SMITH. 
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APPENDIX  A. 


HEBBINQ  FISHEBT.  taob 

I. — Total  Quantities  of  all  the  herrinss  cured  in  1890  and  1891,  in  each 
of  the  twenty-eix  districts,  embracing  the  whole  coasts  of  Scot- 
land, with  the  respective  increases  or  decreases  in  1891,  •  •        7 

II. — Betum,  by  districts,  of  the  number  of  vessels  fitted  out  in  Scotland 
for  the  herring,  fishery,  in  the  year  1891 ;  the  tonnage  and  the 
number  of  men  ;  the  quantity  of  netting,  salt,  and  empty  barrels 
shipped,  and  the  number  of  barrels  of  white  herrings  cured  on 
boMNi;  distinguishing  those  cured  gutted  from  those  cured 
pngutted,    .    .       .    ,       •  •  .  •  •  .8 

III. — Betum,  by  districts,  of  the  total  number  of  barrels  of  white 
herring  cured  or  salted  in  Scotland,  on  board  vessels  and  on 
shore,  m  the  year  1891 ;  distinguishing  the  herrings  cured  gutted 
from  those  cured  ungutted ;  also  the  quantities  of  herrings  cured 
as  kippers,  bloaters,  or  red  herrings,  or  preserved  in  tins,    •        .        9 

IV. — Betum,  bv  districts,  of  the  number  of  barrels  of  cured  white 
herrii^  branded  in  Scotland,  in  the  ]rear  1891 ;  distinguishing 
the  number  of  barrels  branded  Crown  Large  Full,  Full,  Maties 
Full,  Spent,  and  Mixed,  and  showing  the  amount  of  brand  fees 
collect^,    .  .  .  .  •  .  •      10. 

V. — Betum,  by  districts,  of  the  total  number  of  barrels  of  cured  white 
herrings  exported  from  Scotland  in  the  year  1891;  distinguishing 
the  export  to  Ireland,  to  the  Continent,  and  to  places  out  of 
Europe,  herrings  crown  branded  from  herrings  unoranded,  and 
giving  the  quantity  of  herrings  repacked.  To  this  table  is 
appended  a  Supplementary  Betum,  showing  the  ports  or  places 
to  which  the  herrings  exported  to  the  Continent  were  shipped  ; 
and  the  total  quantity  exported  to  the  Continent,  .  .11 

VI. — Abstract  showing  the  total  Quantity  of  white  herrings  cured, 
branded,  and  exported,  year  W  year,  in  so  far  cu  brought  under 
the  cognizance  of  the  Fiifusry  Oj^cerSy  from  Ist  January  1875  to  31st 
December  1891 ;  distinguishing  the  export  to  Ireland,  to  the 
Continent,  and'to  places  out  of  Europe,    .  .  •  .13 
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APPENDIX  B. 

COD  AND  LING  FISHERY, 
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APPENDIX  A.— No.  I. 

HERRING  FISHERY.— RETURN,  by  Districts,  showing  the  Number 
of  Barreb  of  Hicrbings  Cured  in  Scotland,  in  thejYears  1890  and 
1891  J  with  the  respective  increases  or  decreases  iii  the  latter  Year. 


The  Twenty-Six  Fishery 
Districts. 

Year  1890, 
Barrels 
Cured. 

Year  1891, 
Barrels 
Cured, 

Increusi  in 
189l[ 

Decrease  in 
1891. 

Eyemouth,     . 

49,096 

37,883 

11,213 

Leith,    .... 

1,026 

1,967 

939 

... 

AnRtruther,    . 

1,560 

6,567 

5,007 

... 

Montrose, 

43,941 

32,521 

... 

11,420 

Stonehaven,    . 

11,291 

9,684 

1,607 

Aberdeen, 

110,190 

91,385 

... 

18,805 

Peterhead, 

221,139 

156.031 

... 

65,108 

Fraserburgh,  . 

300,788 

207,662 

93,126 

Banff,      .        .        .        , 

31,990 

20,766 

... 

11,224 

Buckie,  .        .        .        . 

84,0701 

37,520 

3,449i 

... 

Findhom, 

22,886 

23,190 

305 

Cromarty, 

3,883 

1,155 

■ 

2,728 

Helmsdale,     . 

26,515 

24,839 

... 

1,676 

Lybster, 

11,307 

6,757 

.., 

4,550 

Wick 

123,643 

58,091 

... 

66,562 

Orkney  Isles,  . 

25,186 

32,670 

7,484 

... 

Shetland  Isles, 

104,795 

109,958 

5,163 

Stomoway,     . 

125,039i 

192,589 

67,549i 

... 

Loch  Broom,  , 

2,482 

3,184 

702 

... 

Loch  Carron  and  Skye,  . 

40,825 

47,261 

6,436 

... 

Fort  William, 

5,176 

3,784 

... 

1,»UU 

Campbeltown, 

4,770 

17,362 

12,692 

Inreraray, 

1,060 

1,794 

7U 

... 

Rothe&ay,       - 

621 

962 

841 

( 

iTcen^             W    -^^i 

^ 

... 

... 

1     J 

4>tal 
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i 
i 

APPENDIX  B.-No.  L 

.    1              I 

;    COD  AND  LING  FISHERY.-^ RETURN,  by  Diatricts,  of  the  T<}tal  Nlimber  and 

Qaantity  of  Cod,  Ling,  and  Hake  Cured  in  Scotland,  in  the  Year 

1891 ;  dis- 

tinguiahing  the  Fish  Cured  Dried  and  the  Fish  Cured  in  Pickle^     . 

Total  Number  and  Quantity 

)fCod, 

1 

DISTRICTS. 

Ling,  and  Hake  Cured 

Number. 

Cwts. 
Dried. 

Barrels 
Pickled. 

Leith 

4,836 

238 

Anatruther, 

220,446 

9,608 

68 

Montrose, 

42,181 

1,855 

... 

Stonehaven, 

7,960 

267 

... 

Aberdeen, 

148,832 

5,795 

20 

Peterhead, 

80.970 

3,988 

148 

Fraserburgh, 

115,550 

4,348 

... 

Banff, 

50,900 

2,028 

8 

Buckie,     . 

58,282 

1,856 

1,721 

Findhoni, 

19,192 

181 

785 

Helmsdale, 

2,228 

123 

18 

Lybster,   . 

15,411 

10 

657 

Wick,       . 

161,006 

2,078 

5,085 

Orkney,    . 

620,098 

21,271 

281 

Shetland, 

1,793,971 

59,135 

Stomoway, 

575,818 

22,225 

iso 

Loch  Broom,    . 

63,396 

2,586 

... 

I^ch  Carron  and  Skye, 

75,098 

3,034 

Forr-William,  . 

42,245 

1,786 

... 

Campbeltown,           .... 

154,002 

4,864 

Totah 

^ 

4,247,407 

146,661 

8,886 

Nole,~Of  the  total  number  and  quantity  of  cod,  ling,  and  hake  cured  in  the 
districts  of  Fraserburgh,  Orkney,  and  Shetland,  48,120  fish,  weighing  1,906 
cwts.,  254,960  fish,  weighing  8,714  cwts.,  and  585,400  fish,  weighing  18,523 
cwts.  respectively,  were  cured  on  board  vessels,  and  afterwards  dned  on  shore. 
Tho  numW  and  tonnage  of,  and  men  employed  on,  the  vessels  engaged  for 
this  purpose  in  tliese  three  districts  were  as  follows,  viz.:— -  Fraserburgh,  8 
vessels,  156  tons,  and  148  men  ;  Orkney,  25  vessels,  1,480  tons,  and  256  men  ; 
Shetland,  31  vessela,  1,421  tons,  and  336  men  ;  total,  64  vessels,  3,057  tons,  and 
640  men. 

APPENDIX  B.— No.  II. 

COD  AND  LING  FISHERY.— RETURN,  by  Districts,  of  the  Total  Quantity  of 
Cod,  Lino,  amd  Hake  Cured  Dried,  and  Exported  from  Scotland,  in  the  Year 
1891 ;  distinguishing  the  Export  to  Ireland,  to  the  Continent,  and  to  places 
out  of  Europe.    .     .  .  . 


m*5TPTPTS 

Cwts.  of  Cod,  Ling,  and  Hake  Cured  Dried  and 
ExpoHed. 

1/iol  Alv^AO. 

To  Ireland. 

To  the 
Continent 

To  Places 

out  of 

Europe. 

Total. 

Leith, 

Aberdeen, 

Orkney, 

Shetland, 

S  torn  0  way,     . 

Campbeltown, 

Greenock, 

8,626 

1,200 

11,405 

3,127 

3,666 

23,644 

8,376 
12,624 

2,162 
1,851 

1,120 
871 

19,164 
1,851 
1,200 

25,049 
8,127 
8,666 

24,015 

Tota 

Is. 

51,668 

20,900 

5,504 

^8,072 
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Whiting. 

318. 

Crabs. 

Other  kinds  of 
Shell  Fish. 

Totol  Value 

of 
Shell  Fish. 

Gross 
Total 
Value. 

rts. 

Value. 

Value. 

Hundreds. 

Value. 

CJwts. 

Value. 

£ 

£ 

£ 

£ 

£ 

£ 

412  ■   2,041 

234 

2,746-00 

1,548 

1,448 

218 

2,000 

39,884 

769 

4,919 

248 

7,630-60 

4,926 

2,957 

627 

11,199 

123,082 

'  S21 

1,250 

783 

8,155-25 

3,843 

997 

108 

8,406 

60,507 

;  336 

1.718 

373 

2,717-50 

1,281 

2,589 

413 

6,625 

90,746 

611 

1,673 

89 

1,473-50 

870 

498 

79 

1,038 

27,683 

817 

7,471 

26 

174-25 

136 

161 

299,523 

917 

1,049 

30 

41-00 

16 

182 

61 

434 

167,409 

711 

425 

315 

1,184-00 

453 

428 

71 

839 

202,737 

992 

2,040 

117 

1,036  00 

663 

... 

... 

780 

61,334 

946 

206 

66 

2,763-50 

147 

223 

22 

285 

67,793 

436 

1,491 

83 

18400 

99 

122 

29 

792 

45,077 

200 

63 

19 

236-50 

145 

4,317 

603 

1,376 

7,233 

200 

65 

383 

78-50 

87 

1,229^ 

142 

1,223 

19,589 

94 

34  00 

14 

323 

62 

160 

7,681 

915 

197 

2,882 

1,298-50 

561 

4,021 

660 

4,121 

87,608 

i 

163 

24,608 

5,G91 

29,753-00 

14,789 

19,334i 

8,086 

38,889 

1,297,886 

i 
* 

L. 

6,170 

174-00 

92 

3,854 

657 

6,966 

48,414 

... 

2.317 

223 

311 

101,888 

1   6,170 

174-00 

92 

6,171 

880 

6,267 

144,752 

I279 

66 

10,475 

30500 

130 

4,936 

711 

11,426 

176,976 

1,044 

224  1 

3,086 

16300 

36 

1,795 

318 

3,668 

12,214 

^  87 

29| 

2,598 

111-00 

43 

4,817 

693 

3,334 

22,348 

.ill! 

135 

1,651 

... 

4,144 

648 

2,299 

11,938 

1,232 

1,152 

1,445 

5-00 

3 

4,343 

1,436 

2,912 

61,563 

205 

125  i 

680 

600 

5 

1,689 

385 

1,779 

58,265 

,401 

1,123' 

162 

... 

1,634 

464 

882 

16,241 

'76i 

801 

866 

251 

132 

2,542 

13,264 

790  1 

1,226 

844 

468-00 

197 

1,616 

1,203 

2,667 

33,223 

913 

4,881 

20,807 

997-00 

414 

25,225      5,990 

81,609 

396,021 

1 
p63 

1 
24,608  j 

5,691 

29,758-00 

14,789 

1 
19,334i;   3,085 

88,889 

1,297,886 

...  i 

6,170 

174-00 

92 

6,171 

880 

6,267 

li4,752 

918  ! 

4,881  1 

20,807 

997-00 

414 

25,225 

6,990 

31,609 

396,021 

076  1 29.489  1 

81,668 

30,924-00 
28,823-41 

1 16,295  !  50,73Oil   9,955 

76,166 

1,888,659 

,522  ;  30,840 

28,340 

1 14,568 

64,169}    9,667 

68,613 

1,691,969 

1 

3,328 

2,100-69 

727 

288 

7,652 

146,700 

446      1,851  j 

... 

... 

... 

8,439 

... 

... 

... 

< 

id  in  crans,  if  0 
dried ;  of  td 

d  landed 

,  88,144  cw 

b.<«.  wtre  cured  dried,  anc 

I  8,886  barrels  pickled; 

1 

( 

p.  15a). 
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AFPINPJX  p.— Na  I. 

FISHERY  STATISTICS.— RETURN  of  the  Number  pf  Boats,  Deeke^  and 
Un-decked,  vrregpectiA)e  of  the  j^laces  to  which  they  belong,  employed  in  the 

.  Herring  Fishery  in  Scotland,  in  the  Season  of  1891,  in  a  selected  Week  for 
each  Dtsirict,  ^th  the  NumbW  of  Fish^miien and  Bovs  by  whom  manned; 
of  Coopers,  Gutters^  Pack^ra*  and  Labourers  employed  at  the  saic^  Fishery 
in  the  Week  so  selected  ;  and  the  Total  Number  of  aU  such  Fishermen 

,  and  other  persons  so  employed. 


Districts  where  the  Boi^tA 

were  employed  at  the 

Herring  Fishery. 

Boats. 

Fisher- 
men aa4 
Boys. 

Coppers. 

Gutters 

and 
Packers. 

Labonr. 
ers. 

Total 
Persons 

Em- 
ployed. 

Eyenxontii, 

^ 

i,233 

12ft 

1,079 

239 

\m 

Lerth,       .        .        . 

51 

204 

^ 

800 

196 

745 

Anstmther, 

123 

861 

85 

120 

83 

1,049 

Montrose^ 

169 

96<^ 

^ 

708 

140 

1,894 

Stonehaven, 

65 

455 

82 

218 

28 

78.8 

Aberdeen, 

365 

2,378 

174 

1,850 

384 

4,781 

yeterhea^i, 

580 

8,4«0 

87a 

2,178 

.      211 

^m 

Fraserburgh,     . 

722 

4,694 

472 

8,167 

4^ 

^.W 

Banff, 

134 

835 

58 

3912 

48 

1,838 

Buckie,     . 

140 

840 

78 

525 

43 

1,486 

Findhom, 

120 

790 

54 

*^ 

'       48 

1,883 

Cronuvt]^ 

21 

126 

4 

42 

4 

W 

Helmsdale, 

143 

■      862 

74 

492 

84 

1,462 

Lybster,    . 

77 

495 

38 

2^4 

17 

789 

•   Wipk,       .        .        . 

460 

2,987 

258 

1,607 

197 

5.Q44 

1  Orkney,    . 

258 

=  1,548 

66 

6?1 

58 

^«98 

Shetland,  . 

514 

8,081 

181 

1,551 

82 

4,845 

;   8V>maway) 

i,oa4 

6,711 

866 

3,192 

411 

10,680 

:   Loch  Broom,     . 

72 

•     842 

7 

105 

4 

458 

Loch  Carron  and  Skye, 

810 

1,080 

68 

449 

30 

1,622 

rort-Waiiam,    . 

74 

210 

11 

91 

15 

?27 

\   Campbeltown,  . 

875 

1,380 

80 

1?9 

118 

1,6^7 

Inveraray, 

800 

1,030 

3 

?8 

39 

1,1^0 

Rothesay, . 

120 

860 

5 

H 

10 

499 

Oceenock, 

101 

290 

48 

890 

92 

ai5 

BaUantraet 

865 

1,460 

63 

67 

166 

1,766 
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FISHERY  STATISTICS.— RETURN  of  the  Number  of  Boats,  Beam  Trawl  Vessels, 
and  Resident  Fishermen  and  Boys,  in  the  Fishing  Villages  or  Creeks  round  the 
Coasts  of  Scotland,  for  the  Year  1891. 


Total 

N'umber 

of 
Beam 
Trawl 

Vessels. 

Number 

pf       Resident 
Boats     Fisher- 
and     "len  and 
Beam       ^oys. 

GREEKS. 

Class, 
to  30  ft. 
eel. 

rs    .W 

^«W 

Trawl 

^^^ 

5^ 

^n3 

Vessels. 

g 

oo 

Eyemouth  District. 

Amble,       -        -        -        - 

6 

2 

... 

8 

16 

Alnmouth,          _        _        - 

10 

2 

12 

16 

Boulmer,   -        -        -        - 

5 

23 

3 

... 

31 

45 

Craster,      -        -        -        - 

15 

25 

6 

46 

58 

Newton,     -        -        -        - 

9 

13 

2 

24 

32 

Beadnell,   -        -        -        - 

9 

16 

3 

28 

45 

North  Sunderland,      - 

18 

18 

9 

... 

45 

68 

Holy  Island,       -        -        - 

10 

19 

12 

... 

41 

78 

Spittal,      -        -       -        - 

5 

12 

5 

... 

22 

60 

Berwick,    -        -        -        - 

15 

23 

3 

... 

41 

91 

Bumraouth,       _       _        - 

18 

4 

21 

... 

43 

112 

Eyemouth,          »        _        _ 

66 

10 

14 

... 

90 

310 

Coldingham,       _       -       - 
Total,    -        - 
Leith  Di^rict. 

23 

9 

17 

49 

86 

199 

182 

99 

480 

1,016 

Cove,          -       -.       -       - 

18 

... 

18 

24 

Dunbar,      -        -        -        - 

6 

44 

... 

... 

50 

142 

North  Berwick,  -        -        - 

7 

16 

... 

... 

23 

60 

Port  Seton  and  Cockenzie,  - 

60 

43 

!.! 

... 

103 

405 

Prestonpans,       -        -        - 

6 

6 

... 

12 

90 

Fisherrow,-        -        -        - 

27 

17 

... 

44 

273 

Ix;ith,          -        .          -        - 

10 

4 

... 

"3 

17 

92 

Newhaven,         _        -       - 

22 

114 

3 

139 

370 

Granton,    -        -        -        - 

4 

1 

... 

15 

20 

140 

Queensferry,       -        -        - 

6 

... 

... 

6 

22 

Bo'nesH,      -        -        -        - 

... 

o 

... 

2 

4 

Alloa,         _        -        --        - 

12 

12 

... 

24 

55 

Kincardine,         _        -        - 

3 

3 

6 

18 

Limekilns,          _        -        - 

... 

6 

"2 

... 

8 

18 

luverkeithing,    -        -        - 

4 

... 

... 

4 

14 

Aberdour,  -        -        -        - 

... 

4 

... 

... 

4 

14 

Burntisland,       -        -        - 

5 

3 

8 

20 

Kinghorn,  -        -        -         - 

6 

10 

... 

16 

25 

Kirkcaldy,           _        -        - 

... 

2 

23 

25 

40 

Dysart,       ~        -        -        - 
wemysp,    -        -        -        - 

Total,    -       - 

An4itmth4T  District. 

... 

6 

8 

... 

14 

28 

1 

6 

7 

14 

157 

320 

55 

18 

650 

1,868 

Buckliaven,         -        -        - 

89 

59 

7 

... 

155 

360 

Jlethil  and  Lcven, 

1 

3 

... 

4 

8 

Largo,        -        _        -        - 

13 

13 

5 

81 

75 

Elie  and  Earlsferry,    - 

... 

5 

6 

... 

11 

18 

St  Monance,       _        -        - 

78 

18 

96 

385 

Pittenweem,       -        -        - 

51 

16 

2 

69 

2:30 

Anstruther  and  Cellardyke, 

156 

11 

13 

1 

181 

630 

Crail,          -        -        -        - 

2 

17 

15 

34 

80 

KinirsbamB  and  Boarhilis,  - 

... 

2 

4 

6 

21 

St  Andrews,       _        -        - 

30 

14 

3 

2 

49 

170 

Tayport,      -         -        -        - 

2 

37 

7 

... 

46 

110 

Newburgh,         _        _        _ 
Total, 

30 

30 

... 

60 

90 

451 

193 

95 

3 

742 

2,177 
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APPENDIX  D.— No.  rilL—Coniinued, 


Numbeir  of  Boats. 

Total 

CKKBKS.' 

Number 

of 
Beam 
Trawl 

Vessels. 

Number 

of 

Boats 

and 

Beam 

Trawl 

Vessels. 

Resident 

Fisher-^ 

men  and 

Boys. 

00 

If 

Mont7^8€  District. 

Dundee,    -        -        -       - 

2 

2 

4 

22 

Broughty  Feiry, 
Westhaven,        -       -       ^ 

29 

30 

70 

129 

190 

5 

4 

9 

19 

Easthaven,         -       -       _ 

4 

« 

10 

19 

Arbroath,  -        -        -        - 

49 

29 

10 

88 

176 

Auchmithie,       -       -       - 

8 

25 

2 

35 

61 

Usan,         -       -       -       - 

1 

6 

2 

9 

28 

Fenyden,  -       -       -       - 

53 

39 

60 

151 

296 

Montrose^  _        - 

... 

14 

'«     1 

17 

48 

MUton,      -        -        -        - 

8 

3 

7 

Johnshaven,       _        _        _ 

16 

27 

15 

58 

118 

GourdoU)  -       -       - 

Total,    -       - 

44 

64 

14 

122 

268 

201 

229 

200 

5 

685 

1,282 

Stonehaven  District. 

ShieldhiU,-       -       -       - 

... 

3 

8 

6 

9 

Catterline,         _        -        - 

6 

5 

13 

24 

89 

Crawton,   -       -        -        - 

1 

4 

5 

10 

12    ! 

Stonehavett,       -       _       - 

74 

26 

16 

116 

830 

Cowie,        -        -        -        ^ 

5 

6 

4 

15 

35 

Skateraw,  -       -       -       - 
Total,    -       - 

19 

1 

12 

82 

58     ■ 

105 

45 

58 

203 

483    : 

Aberdeen  District. 

I 

Downies,   -       -       -       - 

4 

4 

10 

18 

85 

Portlethen,         -        -        - 

14 

14 

14 

42 

90  ; 

Findon,      -        -        -        - 

1 

1 

4     i 

Cove,         _        -        -       - 

"6 

8 

8 

21 

66  ; 

Torry,        -       -       -       - 

50 

62 

6 

106 

854     ! 

Aberdeen,-        -       -       - 
Total,    -       - 

38 

18 

4 

84 

94 

418 

111 

96 

43 

84 

284 

967 

Peterhead  District. 

Newburgh,         _        _       - 

8 

2 

... 

6 

17 

Collieston,         -       .,       _ 

14 

27 

1 

42 

103 

Old  Castle,        -       -       - 

3 

11 

i. 

14 

30 

MThinnyfold,      - 

8 

11 

*4 

28 

87 

PortErroll,        -        -       - 

24 

9 

7 

40 

70 

BuUers  of  Budhan,     - 

8 

2 

3 

8 

12 

Boddam,    -        -        -        - 

92 

16 

2 

.. 

109 

198 

Bumhaven,        -       _       - 

3 

5 

9 

,. 

17 

18 

Peterhead,         -       -,       - 

115 

34 

30 

179 

390 

Total,    -       - 

52 

11 

8 

71 

173 

314 

128 

66 

... 

508 

1,048 

• 
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APPENDIX  a-No.  yjlL-^OofUinued. 


Number  of  Boa^s. 

Total 

CBEEKS. 

N'umber 

of 
Beam 
Trawl 

Vessels. 

Number 

of 

Boats 

and 

Beam 

Resident 
Fisher- 
men and 
Boys. 

fi 

1^-^ 

It 

sA 

1^^ 

sf 

Trawl 
Vessels. 

^ 

S 

I^raserburgh  Duirict. 

StCJombs,-       -       -       - 

86 

8 

66 

110 

126 

Charlestown,      -        -       - 

5 

3 

7 

15 

26 

Inveralloohy,     -       -       - 

50 

14 

68 

... 

122 

204 

Caimbulg,          _       _       - 

27 

10 

88 

... 

75 

135 

Fraserbnigh  and  Broadsea,  - 

80 

43 

60 

173 

418 

Pittulie  and  Sandhaven,     - 

16 

12 

12 

40 

82 

43 

16 

26 

... 

86 

174 

Pennan,     -       -       -       - 
Total,    -       - 
BtmffDUMct. 

9 

9 

18 

36 

65 

266 

115 

276 

656 

1,230 

OroTie,      -       -       -       - 

17 

16 

25 

... 

57 

118 

Gardenstown,     -       -       - 

46 

20 

21 

... 

87 

200 

Maodxiff,    _        -        -        - 

49 

29 

12 

90 

272 

Banif,         _       -       -        - 

38 

4 

6 

... 

48 

154 

Whitehills,         -       -        - 

28 

40 

25 

93 

230 

Port^jy,     -       -       -       - 

27 

7 

12 

... 

46 

146 

Sandend,   -       -       -       - 
Total,    -       - 
Buckie  DittricL 

18 

12 

12 

... 

37 

82 

218 

127 

113 

458 

1,202 

Oullen,       -       -       -       - 

71 

10 

13 

... 

94 

280 

Portknockie,       -       -       - 

77 

11 

27 

115 

310 

Findoohty,          _        -        - 

67 

15 

27 

109 

264 

Portessie,  -        -        -        - 

81 

9 

19 

... 

109 

345 

Buckie,      -       -       -       - 

196 

17 

15 

228 

796 

Portgordon,        _        -        - 
Total,    -       - 
Findhom  DUtrict. 

62 

9 

7 

78 

250 

554 

71 

108 

733 

2,245 

Lossiemouth,      -        -        - 

116 

14 

4 

133 

483 

Hopeman,  -        -        -        - 

62 

22 

8 

87 

280 

Burghead,  -       -        -       - 
Findhom,  -       _       -       - 

35 

12 

5 

62 

194 

1 

6 

1 

8 

38 

Nairn,        -       -        -        - 

87 

35 

2 

••• 

74 

224 

Campbeltown,    -       -       - 

8 

8 

1 

... 

17 

50 

Petty,        -       -       -       - 

2 

2 

2 

... 

6 

14 

InTetneflB,-       -       -       - 
Total,    -       - 
OromaHy  Dittnct. 

7 

... 

7 

20 

260 

106 

18 

884 

1,303 

Oraigton  and  Kilmuir, 

... 

6 

... 

6 

30 

Avoch,       -       -       -       - 

38 

41 

"6 

... 

85 

224 

Fortrose  and  Rosemarkie,  - 

4 

4 

16 

Cromarty,          -       ^       _ 

17 

36 

2 

65 

150 

Invergordon»  &o.. 

... 

... 

6 

... 

6 

24 

Balintrad,-        -        -       - 

2 

... 

2 

8 

Nigg,          -       -       -       - 

"i 

7 

... 

8 

27 

Shandwick,         _        -        _ 

6 

"6 

1 

... 

18 

34 

BaUntore,  -       -       -       - 

15 

8 

2 

25 

77 

Hilton,       -       -       -       - 

11 

8 

6 

... 

25 

83 

Rookfield,  -       -        -       - 

7 

5 

4 

... 

16 

51 

Portmahomaok,  -       -       - 

17 

5 

6 

... 

27 

100 

Inver,        -       -       -       - 
Total,    -       - 

14 

7 

4 

25 

81 

126 

122 

49 

... 

297 

905 
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APPENDIX  D.— No.  VIII.— Cbniimeai. 


Number  of  Boats. 

Total 

CRKKKS. 

Number  Nimberl^ 
B^      B^t.     Firiier- 

Vessels.    B«*m      *^*^^ 
Trawl 
Vessels. 

545  1 

^00 

8rd  Class. 

Ander  18  ft. 

KeeL 

s 

S 

Hdnud<ac  DisMcL 

Embo,        _        -       _        _ 

27 

14 

8 

... 

44 

94 

Golspie,      -        -       -       - 

14 

13 

2 

!!! 

29 

58 

Brora,        -       -        -       - 

15 

10 

8 

28 

64 

Portgower,         -       -       - 

6 

4 

1 

... 

11 

21 

Helmsdale,         ... 

18 

8 

18 

'.\. 

89 

68 

Navidale,  -       -       -       - 

... 

2 

2 

8 

Berriedale,         ... 

4 

..'. 

4 

16 

Dunbeath,          -       -       - 
Total,    -       - 

20 

1 

17 

... 

88 

88 

100 

50 

45 

... 

195 

417 

LybsUr  District, 

Latheronwheel,  -       -       - 

9 

8 

12 

... 

24 

62 

Forse,         -        -        _        - 

10 

5 

4 

... 

19 

42 

Lybeter,     -       -       -       - 
Clyth,       -       -       -       - 

Total,    -       - 

69 

6 

9 

... 

84 

280 

8 

6 

7 

... 

21 

84 

96 

20 

82 

... 

148 

468 

WiekDiMHct. 

Whsligoe,  -       -       -       . 

6 

2 

6 

... 

14 

50 

Sarclet,      -        -       -       - 

7 

2 

5 

14 

54 

Wick  and  Pulteney,   - 

201 

18 

47 

... 

261 

740 

Boathaven  to  ELde,    - 

8 

8 

8 

19 

40 

Staxigoe,   -       -       -       - 
Ackergm,  -       -       -       - 

5 

4 

6 
8 

7 
6 

... 

18 
18 

41 
24 

Keiss,        -       -       -       - 

21 

2 

26 

49 

122 

Nybster  and  Auckingill,      - 

8 

1 

12 

16 

40 

Freswiok,  -       -       -       - 

8 

... 

14 

... 

17 

58 

Dunoansbay  and  Hona,      - 

5 

26 

••• 

81 

71 

Stroma,     -       -       -       - 

9 

2 

44 

... 

55 

120 

Gills  and  Mey,  -       -       - 

5 

21 

... 

26 

70 

Scarf  skerry  and  Ham, 

1 

12 

... 

18 

50 

Brough  and  Dunnet,  - 

... 

... 

17 

17 

45 

CastlehiU  and  Mnrkle, 

9 

9 

28 

Thurso  and  Sorabster, 

12 

12 

12 

,.'. 

86 

80 

Crosskirk  and  Brims,  - 

1 

2 

8 

... 

11 

26 

Sandside,  -       -       -       - 

2 

8 

... 

10 

28 

Portskerra,         -        -       - 

*8 

5 

9 

... 

22 

92 

Strathynoint,     -       -       - 
Armacule,  —       •-       —       — 

2 
2 

1 
8 

6 
5 

... 

9 
10 

24 
84 

Kirtomy  and  Farr,     - 

7 

... 

9 

... 

16 

62 

Island   Roan,    Skerry    and 

Torrisdale,      -       -       - 

5 

... 

20 

... 

25 

128 

Coldibaoky  and  Scullomy,  - 

... 

4 

..« 

4 

18 

Talmine  and  Portvasgo,      - 

"i 

1 

16 

... 

21 

75 

ErriboU,  Rispond  and  Smoo, 
Total,    -       - 

... 

88 

... 

88 

90 

819 

60 

390 

... 

769 

2,210 

Digitized  by  VjOOQIC 


of  the  FtBhery  Board  for  Scotland. 


29 


APPENDIX  D.— No.  Ylll.^Continued. 


Number  of  Boats. 

Total 

Number 

of 
Beam 
Trawl 

Vessels. 

Number 
of 

Resident 

CREEKS. 

■T3 

i^4 

goo  J 

Boats 

and 
Beam 

Fisher- 
men and 
Boys. 

Ti  ^^ 

S|^ 

Trawl 

1^ 

0^00 

Vessels. 

Orkney  District, 

Burwick,    -        _        -        - 

3 

1 

11 

15 

50 

Grimness,  -        -        -        - 

14 

1 

16 

31 

126 

St  Margarets  Hope,    - 

15 

4 

18 

37 

140 

Herston,     -        -        -        _ 

4 

1 

6 

11 

28 

Swona,       _        -        _        _ 

7 

7 

14 

Walls,        -        -        _        _ 

"9 

*'i 

15 

25 

92 

Flotta,       -        _        _        _ 

7 

1 

13 

21 

76 

Fara,  South,      .        -        - 

1 

2 

3 

12 

Cara,         _        _        _        - 

2 

2 

6 

Hoy,-        -        -    -    -        - 

"i 

6 

10 

40 

Graemsay,          -        _        , 

... 

6 

6 

18 

Stromneas,          _        _        _ 

7 

"2 

12 

21 

79 

Orphir  and  Scapa, 

1 

4 

12 

17 

58 

Holm,        -        _        _        _ 

13 

8 

21 

70 

Burray,      -        -        _        - 

22 

"i 

15 

38 

98 

Deemess,  -        -        -        - 

7 

10 

17 

60 

Tankerness,        -        _        _ 

2 

5 

7 

23 

Kirkwall,  -        -        -        - 

13 

"z 

20 

36 

156 

Evie  and  Birsay, 

4 

16 

20 

70 

Rousay,     -       -       -        - 

1 

20 

21 

45 

Weir,         -        -        -        - 

2 

2 

3 

Egilshay,  -        -.        -        _ 

4 

4 

12 

ShapinshJay,        -        _        _ 

"e 

15 

21 

75 

Stronsay,  -        -        -        - 

13 

"2 

16 

31 

100 

E<lay,         -        -        -        - 

4 

1 

18 

23 

94 

Fara,  North,      -        -        - 

2 

2 

8 

Westray  and  Papa  Wcstray, 

*"9 

14 

130 

153 

450 

Sanday,     -        -        _        _ 

3 

1 

14 

18 

60 

North  Ronaldahay,    - 

Total,    -       - 

Shetland  District. 

9 

... 

25 

34 

75 

171 

37 

446 

... 

654 

2,138 

Dimrossness,      -        _        - 

4 

11 

28 

... 

43 

176 

Lcvenwick,         _        _        _ 

5 

7 

6 

18 

72 

Hoswick,    -        -        -        - 

6 

6 

8 

20 

80 

Sandsair,   -        _        -        - 

8 

3 

7 

18 

72 

Aithsvoe,  -        -        -        - 

12 

4 

9 

25 

■  102 

Bressay,     -        -        -        - 
Lerwick,    -        -        -        - 

7 

7 

14 

48 

67 

"6 

26 

99 

448 

Nesting,    -        -        -        - 

9 

.  . 

4 

13 

54 

Whalsay,  -       -       -       - 

23 

i 

24 

48 

154 

Skerries,    -        -        -        - 

3 

2 

6 

11 

30 

Vidlin,       -        - 

7 

3 

. 

10 

60 

Daleavoe,  -        -        -        ~ 

5 

5 

10 

30 

Mossbank,  -        _        _        _ 

3 

... 

7 

10 

20 

Burravoe,  -        -        -        - 

3 

4 

7 

18 

Gussaburgh,       -        -        - 

... 

... 

3 

3 

9 

MidyeU,     -        -        -        - 

12 

... 

14 

26 

72 

Gutcher,    -        -        -        - 

4 

4 

6 

14 

38 

Cullivoe,    -        -        -        - 

3 

8 

10 

21 

45 

Fetlar,       -        -       -        _ 

1 

3 

6 

10 

20 

Uyasound,- 

14 

2 

21 

37 

104 

Baltasound,        _        _        _ 

4 

5 

9 

24 

Haroldswick,      _        _        _ 
Carry  forward,  - 

1 

"'6 

11 

18 

42 

201 

66 

217 

484 

1,718 
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APPEKDIX  IX-^Na  VIII.^-CMttWKt 


H«mher  of  Boats. 

Total 

CRKKKB. 

Number  Number 

1 
Resident 
I'isher- 
men  and 

ill 

J' 
|8_. 

of 
Beam 
Trawl 

Of 

Boats 

and 

stl 

Yesaels. 

Beam 

Boys. 

If 

Trawl 
Vessels. 

201 

ea 

217 

484 

1,718 

Shetland  District— conUnxud. 

Norwick,    -       _       -       - 

1 

4 

5 

... 

10 

30 

Bnrrafirth,         _        _        - 

7    - 

9 

... 

16 

42 

West  Sandwick, 

"i 

8 

12 

24 

Fethaland,         -       -       - 

12 

14 

... 

26 

n 

OUabeny,  -       _       _       - 

... 

20 

... 

20 

28 

Sandvoe,   -       -       -       - 

"8 

... 

8 

18 

Ronaavoe,  -       -       -       - 

... 

6 

4 

... 

9 

80 

StenniB,     -       -       -       - 

18 

S 

21 

108 

HiUswicsk,          -       -       - 

"i 

20 

... 

24 

80 

PapaStour,        -       -       - 

8 

*i 

12 

21 

66 

SandnesS}  —       —       ^       — 

S 

2 

la 

16 

44 

Vaila  Sound,     -       -       - 

10 

14 

24 

71 

Skeld,  .     -       -       -       - 

3 

4 

7 

22 

Raewick,    -       -       -       - 

6 

... 

8 

8 

,     40 

Sand,         -       -       -       - 

4 

4 

8 

30 

Whiteneee,         -        _        « 

8 

la 

18 

58 

Burwick,    -        -        -       - 

2 

8 

6 

14 

Sealloway,          _       -       - 

8 

•.. 

44 

,     52 

116 

Oxna.        _       _       -       - 

2 

4 

... 

6 

16 

Trondra,    -       -       -       - 

i 

8 

7 

26 

Burralsle,         _       -       - 

U 

12 

26 

98 

Havera,      -        -        -        - 

... 

... 

6 

6 

26 

Maywick,  -       -       ~       - 

8 

... 

8 

25 

Spiggie,     _        -        -        - 

"i 

... 

2 

4 

18 

Foulalsle,         -       -       _ 

ft 

9t 

27 

"i 

"5 

7 

42 

Fair  Isle,  -       -        -       - 
Totri,  -       - 

... 

9 

9 

86 

285 

128 

467 

... 

865 

2,877 

Europia,     -        -        -        - 

... 

8 

8 

... 

6 

40 

Stow,.         -        -        -        - 

6 

8 

9 

42 

Portress,  -        -        -        - 

S 

87 

6 

46 

260 

Skcgereta^-       -       -       - 

7 

4 

... 

11 

40 

Tolsta,       -       -       -       - 

6 

9 

4 

... 

19 

60 

Glen,         -       -       -       - 

1 

1 

1 

... 

8 

14 

Coll  -       -       -       -       - 

8 

6 

... 

14 

120 

Back,         -       -       -       - 

1 

11 

8 

... 

21 

180 

Vatiflker,    -       -       -       - 

5 

9 

4 

18 

150 

Tong,         ^       -       -        - 

10 

9 

6 

... 

26 

100 

Steniah,      -        -       -        - 

*•• 

... 

4 

... 

4 

10 

MelboBt,    -       -       -       - 

2 

5 

6 

... 

12 

60 

Garrabo6t,-        -        -        - 

10 

8 

10 

... 

28 

100 

Shadder,    -       -       -       - 

7 

4 

a 

... 

14 

60 

Portnagurin,      -        -       - 
PortvoUer,         -       -       - 

12 

12 

6- 

... 

30 

170 

4 

5 

ft 

!!! 

15 

85 

Sheshader,         -       -       ^ 

7 

6 

2 

''.\ 

16 

70 

Bayble,      -       -       -       - 

24 

26 

15 

64 

260 

Knock^       _        _       _       - 
Swordle,    -       -       -       - 

7 

9 

4 

... 

20 

45 

5 

6 

4 

•.. 

16 

50 

Holm,        -       -       -       - 

•.. 

3 

4 

... 

7 

18 

Sandwick,-       -       -       - 

... 

2 

6 

... 

8 

20 

Stomowav,         -        -        - 
Grimshaoer,       ~       -       - 

•.. 

8 

16 

... 

18 

25 

2 

5 

2 

•«. 

% 

40 

Banish,      _       -       -       - 
Cany  forward,       -       - 

6 

8 

4 

... 

18 

55 

US 

201 

180 

•" 

449 

2,014 
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Kumbev  of  Boats. 

Total 

CKBEKS. 

Number 

of 

Beam 

Tiuwl 

Vessels. 

Number 

of 
Boats 
and 
Beam 
Trawl 
Vessels. 

Keaident 

Fisher- 
men and 
Boys. 

i 

s 

00 

s* 

2,014 

brought  fbrward, 

118 

201 

180 

449 

SUmwway  Di»lrict— continued. 

Crossbost,  -       -       -        - 

9 

10 

6 

25 

60 

Letirboflt    -       -       -       _ 

7 

9 

7 

28 

70 

Keose^        -       _       _       - 

8 

4 

.. 

7 

20 

Laxay,       -       -       _       _ 
B^Uf&ti    -       -       -       - 

2 

1 

a 

4 

•• 

t 

.      20 
60 

Babost,      -       -       -       - 

1 

,      6 

7 

15 

Kcwhader,         -       -       , 

1 

... 

2 

a 

12 

Garryvard,         _        _        « 

1 

6 

§ 

18 

Qromore,    -       -       -       - 

8 

"8 

6 

\\ 

17 

;  50 

Varvick,    -        -        -        - 

6 

6 

8 

;     2a 

70 

CalboBt,     -       -       -       - 

5 

6 

8 

14 

50 

Gravor,      -       -        _        - 

7 

10 

8 

25 

60 

Leameriva,         -       .       _ 

6 

7 

7 

... 

20 

60 

lioch  Seaf ortli»  - 

... 

... 
... 

5 

5 

40 

Elennenib^j        - 

2 

2 

12 

Quilig,        -        _        _        . 

"i 

"2 

5 

8 

10 

Scalijfty  Island,  -        -        - 

10 

14 
13 

40 
6 

64 
19 

,    160 

:    50 

Perriciate,         I       -       I 

... 

2 

5 
8 

•• 

7 
8 

16 
12 

Ifcievig,      -       -        -        - 

"i 

"2 

4 

7 

20 

Drimishader,      -        _        _ 

1 

8 

5 

9 

25 

Scadabay,  -       -       _       _ 

1 

3 

7 

11 

,      20 

Grozabay,  -       -       -       - 

2 

3 

5 

60 

Cauer,        -       _       -       » 

4 

4 

20 

Siodboiahy          _       _       _ 

'9 

6 

16 

50 

Loch«lee,  -       -       -       _ 

6 

6 

30 

Grocrass,  -       -       -       - 

2 

6 

8 

25 

Manifh,      -       -       -       _ 

4 

f       4 

20 

fladavayi  -        -        -        - 

... 

5 

5 

r      20 

Quitinisn,  —        —        —        — 
Finnj|Bbaj,t.-        -        -        - 

ii 

4 
8 

4 
19 

i     25 

,     70 

Tarrihsay,  -        -       _       - 

6 

2 

25 
6 

,     32 

1       8 

,     90 
30 

AirdbfWi>%            -         -         . 

7 

7 

24 

Scarf'Island,      - 

a 

6 

,     30 

Borv^,        -       -       -       - 

4 

2 

6 

.     40 

Shader,      -       _       .       _ 

1 

2 

a 

10 

Barvts,      -       -       -       - 

4 

4 

8 

,     50 

Amol,       -       -        -       - 

"i 

8 

8 

7 

,      40 

J^or,      -        -        -        - 

1 

3 

5 

9 

r         85 

Shawlboit,         ... 

6 

5 

11 

60 

Oarloway,  -       -       -       - 

19 

11 

7 

37 

150 

ToUtlftchttliflh,    -        -       - 

5 

5 

10 

[[ 

20 

1     50 

Tobson,      -       -        _       _ 
^neoiate,    -       -        -        - 

2 

8 

6 
4 

\  i« 

60 
1     20 

Breafclate,         -       _       _ 

"i 

7 

15 

'     80 

Geshade^,  -       -       _       _ 

. 

4 

,       4 

•     15 

Kirkibosfc-       -       -       ^ 
Garrlshader,       -       -       > 

2 

"8 

3 
5 

•• 

8 
5 

30 
i     20 

OruUvig,    -        -        -       - 

... 

8 

[\ 

a 

r      20 

Valtos,      -       -       -       . 

6 

12 

8 

1 

2a 

;    120 

Xneep,       -       -       -       - 

... 

5 

4 

'. 

9 

30 

girding,     -       -       _       - 
Crowlista,-       -       -       . 

Carry  fOTward,  - 

"2 

4 
9 

8 
6 

— 

7 

17 

30 
60 

226 

412 

462 

•• 

1,100 

4,398 
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APPENDIX  D.— No.  Ylll.^Contifmed. 


Number  of  Boats. 

Total 

CBUKKS. 

Number 

of 
Beam 
Trawl 

YesseU. 

Number 

of 
Boats 
and 
Beam 

Resident 
Fisher- 
men and 
Boys. 

ill 

fit 

T3     .W 

rr*    tt»M 

Trawl 

^^^ 

<g« 

|| 

Vessels. 

g 

00 

Brought  forward, 

226 

412 

462 

... 

1,100 

4,898 

Stomoway  District— cotUinued. 

Man^ta,         -       -       - 

... 

8 

8 

10 

Isliv%,       -        _        ^        - 

1 

4 

6 

11 

25 

Brenish,     -        -        -        - 

4 

6 

10 

25 

Valley,  North  Uist,    -       - 

8 

8 

15 

Lochmaddy,       _       -       - 

"6 

40 

45 

188 

Looheport,         _       _       _ 

4 

27 

31 

71 

Graemsay  Island, 

Heisker  Island,  -       -        - 

2 

9 

11 

87- 

9 

9 

27 

Benbecnla  Island, 

1 

70 

71 

104 

Eriskay  Island  .        _        _ 

2 

10 

12 

80 

2 

72 

74 

209 

12 

12 

24 

160 

Bromish  Barra, 

■3 

8 

5 

11 

50 

1 

2 

8 

11 

86 

Earsary,     -        -        -       _ 

1 

2 

9 

12 

66 

Brevig,      -       -       -       - 
Castlebay,          -       -       - 

3 

2 

5 

10 

80 

8 

23 

20 

61 

174 

Pabbay,     -        -        -       - 

... 

1 

1 

6 

Minglay,    -       -       -       - 

'3 

8 

6 

30 

Barrahead,         -       -       - 

1 

1 

8 

Borve,        -       -       -       - 
Total,  - 

Loch  Broom  District. 

... 

... 

1 

1 

8 

243 

488 

782 

1,508 

5,626 

Poulin,      -       -       -       _ 

I 

... 

6 

7 

23 

Oldshorebeg  and  Oldshore- 

more,     -       -       -        - 

2 

1 

18 

21 

86 

Kinlochbervie,   -       -       - 

8 

1 

« 

10 

28 

Badoall      (Inohard),      and 
AchriskUl,      -       -       - 

2 

... 

10 

12 

87 

Ardmore     and     Portlovoi^ 

ohaidh,  -       -       -       - 

... 

5 

... 

5 

14 

Findlemore,     and     Fanag- 

more,      -       -       _       - 

1 

5 

6 

25 

Tarbet  and  Soourie,    - 

8 

16 

... 

19 

45 

Badoaul  (Soourie),      -       - 

i 

8 

... 

9 

28 

Glendhu  and  Unapool 

6 

... 

6 

23 

Ardvar  and  Nedd, 

... 

6 

7 

24 

Drumb^,  _       -       _       - 
Culkein  (Drumbeg),    - 

6 

... 

6 

14 

•!• 

10 

... 

10 

18 

Chwhnessie,       -       _       - 

"2 

5 

•.. 

7 

22 

Aohnacamin,     -       -       - 

... 

4 

4 

12 

Culkem(Stoer),-       -       - 

... 

4 

... 

4    . 

14 

... 

7 

7 

24 

ClachtoU,  ----- 

"5 

..! 

14 

19 

76 

Achmelvich,       -       -       - 

2 

... 

4 

6 

24 

Lochinver  and  Strathan,     - 

2 

8 

10 

26 

Badnaban  and  Inverkirkaig, 

... 

... 

10 

... 

10 

27 

Achnahoird  and  Reef, 
Carry  forward,    - 

1 

1 

9 

... 

11 

28 

25 

4 

167 

... 

196 

618 
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APPENDIX  D.--Na  yill,-^C(m£inued. 


Number  of  Boats. 

Total 

CREEKS. 

Number 

of 
Beam 

Number 

of 

Boats 

Resident 
Fisher- 

_^d 

.^ 

IstClaM 

30  ft.  Keel  t 

upwards 

2nd  Class 
18  ft.  to  30 
Keel. 

3rd  Class 

under  18  i 

KeeL 

Trawl 
Vessels. 

and 

Beam 

Trawl 

Vessels. 

men  and 
Boys. 

Brought  forward. 

25 

4 

167 

... 

196 

618 

Loch  Broom  DiUr-ict— continued 

Altandhu,  -       -       -        - 

3 

5 

10 

18 

35 

Polbain  and  Tanera,   - 

4 

11 

12 

27 

65 

Achiltibuie  and  Badenscally, 

6 

16 

21 

60 

Polglaas  and  Culnacraig,     - 

"i 

3 

10 

14 

42 

Isle  JIartin  and  Ardmair,    - 

... 

7 

7 

15 

Rhue  and  Morefield,  - 

"3 

11 

14 

35 

Ullapool,   -        -        -        - 

1 

1 

28 

30 

98 

Leckmehn  and  ArdchamiBh, 

4 

4 

10 

Letters,     Ardindrean      and 

Rheroy,  _        -        -        - 

6 

1 

24 

31 

94 

Achmore  and  Scoriag, 
Chamoch  and  Badralloch,  - 

1 

2 

14 

17 

60 

2 

10 

12 

43 

Ardessie  and  Badcall, 

... 

10 

10 

25 

Durnmuk  and  Badlurach,   - 

20 

20 

74 

First  and  Second  Coast,      - 

... 

]" 

7 

7 

27 

Sand  and  Laid, 

3 

!.. 

9 

12 

60 

Achgarve  and   Mellon  Ud- 

rigle,       _        -        -        - 

2 

5 

7 

34 

Opinin  and  Mellon  Charles - 

2 

6 

8 

48 

Ormiscraig  and  Bualnaluil, 

1 

7 

8 

41 

Tenefelin  and  Aultboa, 

1 

... 

6 

7 

38 

Poolewe  and  Naast,    - 

8 

8 

34 

Inveresdale,        -        _        _ 

"i 

"4 

8 

13 

56 

Cove,         _        _        ^        _ 

... 

7 

7 

25 

Melvaig,     -       -        -        - 

1 

4 

5 

20 

North  Erradale,- 

"i 

3 

4 

18 

Sand  (Gairloch), 

4 

5 

9 

44 

Strath,       -     "-        -        - 

1 

9 

4 

14 

61 

Badachro,  -        -        -        - 

4 

12 

4 

20 

62 

Perth  ender«on,  -        -        - 

2 

5 

5 

12 

40 

South  Erradale, 

1 

2 

3 

20 

Charleston  and  Red  Point, 
Total,  - 

Loch  Carton  and  Sh/e  District 

"i 

1 

3 

5 

22 

63 

71 

436 

670 

1,914 

Diebig  to  Ardglass,     - 

2 

6 

8 

26 

Loch  Torridon,  -        -        - 

1 

"3 

4 

8 

24 

Loch  Shieldaig,  -        -        - 

... 

4 

11 

15 

45 

Ardheslaig  to  Kenmore,      - 

1 

5 

5 

11 

32 

Arinaohrinachd  to  Lone-     ~ 

bain,       -        -        -        - 

... 

1 

5 

6 

18 

Applecross  to  Ugas,    - 
Kishom  to  Kinistin,   - 

4 

22 
4 

26 
15 

52 
19 

130 
67 

Aird  to  Strome,  -        -        _ 

'l 

12 

20 

33 

96 

Loch  Carron,      -       _        _ 

1 

19 

36 

56 

175 

Plockton  to  Balmacara, 

1 

27 

13 

41 

130 

Lochs  Duich  and  Long, 

... 

8 

48 

56 

165 

Loch  Hourn  and  Glenelg,    - 

... 

8 

34 

42 

116 

Trotemish,         _        -        ^ 
Carry  forward,     - 

... 

20 

4 

24 

68 

11 

133 

227 

371 

1,082 
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APPENDIX  D.— No.  NllL—CmUnwd, 


Number  of  BoatC 

Total 

Number 

Number 

Resident 
Fisher- 
men and 
Boys. 

1                 CRKEJLd. 

|l| 

Sco_; 

of 
Beam 

Trawl 
VesseLi. 

Boats 

and 

Beam 

%f 

Trawl 
Vessels. 

Brought  forward. 

11 

133 

227 

371 

1,082 

Loch  Cam-on  and  Skye  DiUrict 

—cmUinued, 

Portree,               _        „        - 

3 

15 

34 

52 

170 

Balameanoch,     -        -        - 

••• 

2 

23 

25 

■     75 

Sconser,      _        -        -        - 

... 

3 

31 

34 

102     . 

Luib  to  Strolomus,      - 

1 

12 

48 

61 

188 

Broadf  ord  to  Lussay,  - 

1 

19 

34 

54 

166 

KyleaKin,         -        -        - 

4 

4 

15     ■• 

Steat,         -        -       »       - 

1 

26 

56 

83 

247 

Uig,  ----- 

3 

23 

1 

27 

80 

Snizort,      _        -        -        ~ 

9 

7 

16 

48 

Lyndale,     - 

17 

9 

26 

78 

... 

11 

11 

40 

Stein,         _        _        ^        - 

1 

5 

6 

29 

Dunvegan,          _        „        - 

... 

4 

"i 

.. 

6 

20 

Glendalc,  -        -        ~        - 

.•> 

12 

" 

12 

46 

Lochs  Hracadale  and  Brittle, 

1 

"i 

2 

6 

»Stmithaird, 

5 

15 

;     20 

5? 

Lochs  Shipin  and  Eye«hort,~ 

... 

27 

27 

81 

1 

6 

20 

27 

81 

Orouliii  and  Soay, 

Total,    -       - 

1 

5 

6 

18 

22 

808 

540 

... 

.   870 

2.627 

F<fHWiUiam  Districl, 

1 

Lochs  NdTls  and  Morov, 

2 

13 

36 

51 

106 

Arisaig  and  Loch  Aylort,    - 
Sumisary  to  Ockle  Point  and 

2 

10 

.. 

12 

31 

i 

Eilean  Shona^ 
Oolde  Point  to  Loch  Sunart, 

13 

8 

21 

70 

11 

3 

16 

42 

Loch  Sunart  and  Aline,      - 

1 

18 

„ 

14 

28 

5 

.     45 

50 

100 

Corran,      -       -       -       - 

4 

7 

11 

22 

Loch  Leven  and  Kintallen, 

1 

15 

16 

32 

Cull,  Port  Apphi  and  Loch 

Oreran.  -       -       -       - 

3 

6 

9 

18 

Idoch  Ethre  and  Dnnstaff- 

nage,      _       -       -       - 

5 

., 

5 

10 

Ob^,        -       -       -:       - 

20 

8 

,, 

28 

5? 

Lismore,    -       -       -^       - 

1 

9 

„ 

10 

25 

12 

8 

23 

50 

Lochs  Don,  Spelve  and  Buie, 

2 

,    8 

.. 

10 

25 

Oarsaig  to  Kentra,      - 
LochsLaiehandScriddan,  - 

3 
2 

5 
10 

•• 

8 

21 
24 

Ulva»     Loch-na-Kiel,     and 

Tuadhj  -       -       -       - 

2 

3 

„ 

5 

15 

OoU,          -       -       -       - 

3 

3 

,j 

6 

18 

Tlree,         -       -       -       - 
Muok,  Bigg,  Euzn,  and  Canna^ 
Total,    -       - 

45 
2 

32 
6 
6 

•* 

.     80 

1 

252 
>     10 
^     24 

10 

146 

245 

400 

975 
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APPENDIX  D.— No.  Ylll.—CojUinu«d, 


Number  of  Boats. 

Total 

1. 

Number 

Resident' 
Fisher- 
men and 
Boys.     , 

CRKEK8. 

^1  . 

111 

f« 

of 
Beam 
Trawl 
Vessels. 

of 
Boats 

and 
Beam 

^^1 

Zi   'hi 

E|M 

Trawl 

• 

^1 

Vessels. 

CampheUoum  Dittrict. 

Skipness  and  Clonaig, 

1 

20 

9 

... 

30 

82 

Cour  and  Grogport,    - 

... 

5 

4 

9 

28 

Carradale,    Tanisdale    and 

54 

6 

... 

60 

214 

Saddell,          -       - 

Oaronbeltown,  Peninver,  Ac., 
South  end  of  Kintyre, 

27 

163 

12 

6 

208 

663 

4 

4 

... 

8 

20 

Banda  Island,     -        >        - 

3 

2 

... 

5 

10 

Machrihanisl^    -       -       - 

5 

2 

7 

14 

Ballochantee,     -        -        - 

4 

5 

9 

21 

Gigha  Island,     -       -       - 

"2 

25 

10 

37 

103 

Jura  Island,       -       -       - 

2 

88 

40 

44 

Ck)lonfla7  Island, 

7 

14 

21 

35 

3 

27 

52 

82 

214 

Portwemyss,  Islay,     - 

20 

80 

... 

60 

108 

Port  Charlotte,  Islay, 

10 

10 

20 

39 

Bowmore,  L»lay, 

12 

10 

22 

41 

Portellen,  Way, 

5 

2 

... 

7 

19 

Portaskaig,         -       -        - 

... 

5 

3 

8 

21 

LoduTunazd,     — 

Total,    -       - 

Inveraray  VigtricU 
LochFeochan,   -        -       - 

4 

6 

10 

26 

33 

375 

219 

6 

633 

1,692     : 

11 

11 

22 

Luing,        -       _        -        - 

... 

... 

18 

18 

36 

LochMelfort,    -        -       - 

4 

4 

6 

Loch  Craignish,  -       -       - 

... 

2 

2 

4 

Crinan,      -       -       -       - 

... 

.3 

... 

3 

4 

LochSweyn,      _       -       - 

... 

4 

4 

5 

Loch  Kylosport,- 

... 

2 

... 

2 

3 

IWbert,     -        -        -        - 

106 

18 

... 

124 

364 

Ardrishaig,         ... 

62 

20 

... 

82 

219 

Lochgilphcttd,     -       -        - 

... 

39 

6 

... 

45 

•    108 

,       Castleton,  -       -       -       _ 

19 

4 

23 

60 

Lochgair,   -        -        -        - 

13 

4 

17 

37 

... 

12 

3 

16 

34 

Orarae,       -       -       -       - 

... 

7 

2 

... 

9 

16 

Furnace,    -       -       -       - 

... 

8 

3 

11 

24 

Kenxnore,  -       -       -       - 

4 

2 

6 

8 

Inveraray,-       -       -       _ 

••• 

6 

5 

... 

11 

13 

Caimahu  to  Newton, 

15 

6 

21 

29 

Otter  to  Ardlamont,  - 

Total,    -       - 
Bothetay  District. 

:     .. 

21 

4 

... 

25 

68 

312 

121 

... 

433 

1,060 

Eothesay,          -       _       _ 

... 

14 

14 

2 

30 

31 

Bute,      -       -       -       - 

1 

11 

7 

... 

19 

20 

KylesofBute,   -       -       - 

... 

19 

10 

•.« 

29 

65 

St  Ninians,  and  West  Side  of 

Bute,     -       -       -       - 

2 

10 

6 

... 

18 

22 

Kilchatten  and  Schoolac,    - 

... 

3 

8 

... 

11 

12 

Boseneath  to  Toward, 

22 

28 

... 

46 

80 

Lochranza  and  Catiool, 

"i 

21 

3 

... 

25 

45 

Pimmill  to  Blackwater,      - 

... 

20 

4 

24 

45 

Blackwater  to  Whiting  Bay, 

... 

3 

5 

... 

8 

12 

Whiting  Bay  to  Lamlash,    - 

... 

8 

6 

9 

15 

Brodick  and  Corrie,    - 

Totel,    -       - 

... 

3 

3 

6 

8 

4 

129 

89 

2 

224 

355 
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Number  of  Boats. 

Total 

CBEEKS. 

Number 

of 
Beam 
Trawl 

Vessels. 

Number 

of 

Boats 

and 

Beam 

Trawl 

Vessels. 

Beddent 
Fish^- 

men  and 
Boys. 

1st  Class, 

80  ft.  Keel  and 

upwards. 

2nd  Class, 

18  ft.  to  80  ft. 

EeeL 

8rd  Class, 

under  18  ft. 

EeeL 

Greenock  District, 

Boseneath  an^  Garelooh,    - 

6 

12 

18 

83 

Helensbro  and  Dumbarton,- 

4 

8 

12 

20 

Glasgow  and  Paisley,  - 

2 

"i 

3 

11 

Port-Glasgow,    -       -       - 

', 

1 

16 

17 

30 

Greenock,  -       -       -       - 

10 

10 

9 

29 

60 

Gonrock,   -       -       _       - 

3 

3 

6 

9 

Inverkip,  -       -       -        - 

2 

2 

4 

Largs,        -                -       - 

"8 

20 

1 

24 

35 

FairUe,      -       -       -       _ 

3 

3 

6 

Cumbrees,-       -       -       _ 

"5 

11 

'\ 

16 

24 

Portincross,       _       -       - 

" 

1 

6 

"i 

8 

10 

Saltooats,  -       -       -       - 

20 

20 

6 

45 

75 

Irrine,       _       _       _       - 

1 

24 

25 

54 

Troon,       -       -       _       - 
Total,    -       - 

BaUawbraeDitbrict. 

18 

2 

20 

16 

1 

95 

115 

17 

228 

887 

Ayr,-       -       -       -       - 

1 

16 

16 

33 

50 

Dnnure,     -       -       -       - 

..« 

40 

13 

63 

72 

Maidens,    -       .       -       . 

18 

16 

34 

56 

Girvan,      -       -       -       - 

2 

50 

10 

62 

140 

Carleton,  -       -       -       - 

1 

12 

4 

17 

40 

Ballantrae,         -       -       _ 

30 

10 

40 

84 

Caimryan,-       -       -       _ 

2 

6 

8 

24 

Stranraer,-       -       _       _ 

i 

15 

16 

31 

58 

Portpatrick,       - 

3 

24 

27 

60 

Stewarton,         -       _        _ 

1 

12 

13 

20 

Portlogan,- 

9 

9 

14 

Drumore,  -       -       -       - 
Sandhead,-       -       -       _ 

8 

4 

12 

33 

1 

20 

21 

22 

Glenluoe,  -       -       -        - 

4 

9 

13 

28 

Port  William,    -       -       - 

28 

28 

30 

Whitehom  Isle,- 

16 

16 

16 

Garlieston,         -       -       - 

"i 

14 

18 

16 

Kirkcudbright,  -       -        - 

10 

10 

12 

Oarsethom,       -       _        - 

5 

5 

16 

Powfoot,   -       -       -        - 

24 

Annan,      -       -       -       - 
Total,    - 

46 

10 

66 

94 

51 

204 

251 

... 

506 

909 

Fishery  Board  for  Scotland, 
Edinburgh,  3Ist  Dec.  1891. 
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APPENDIX  E— No.  I. 

Report  bt  Messrs  D.  <fe  T.  Stevenson,  Engineers,  upon  the  state 
OP    Harbour  Works    in  Progress    under    their   supervision, 

DURING  THE  YeAR   1891. 

We  have  the  honour  to  report  upon  tbe  state  of  the  Harbour  Works 
now  in  progress  under  our  direction,  during  the  year  1891,  as  follows  : — 

Broadpord  Harbour,  Isle  op  Skye.— This  harbour,  as  designed  by  Messrs 
Stevenson,  the  Board's  Engineers,  was  completed  during  the  mst  season  in  a 
satisfactory  manner  by  the  contractor,  Mr  John  Best  As  will  be  seen  from 
the  plan,  the  harbour  consists  of  a  pier  of  concrete,  extending  seawards  for  a 
distance  of  513  feet  into  a  depth  of  water  of  10  feet  at  low  water,  and  having 
a  berth  on  its  north  side  at  which  steamers  can  call ;  while  on  its  south  side 
there  is  ample  quay  accommodation  for  fishing  boats.  From  the  outer  end  of 
this  pier,  a  pier  of  greenheart  extends  for  a  length  of  280  feet,  and  there 
terminates  in  a  timber  head.  This  work  will  be  of  essential  benefit  to  the 
fishermen  of  a  large  district,  as  the  regular  trading  steamers  will  be  able  to 
come  alongside,  at  all  states  of  the  tide,  enabling  them  to  send  their  catch  to 
the  southern  markets,  and  thus  securing  better  pices.  In  addition  to  the 
work  originally  contracted  for,  it  was  deemed  desirable  to  construct  a  short 
breakwater  on  the  inner  side  of  the  concrete  pier  to  a£ford  additional  shelter 
to  the  fishing  boats.  The  present  approach  roieul  to  the  harbour  is  somewhat 
circuitous,  with  at  one  part,  a  steep  gradient ;  and  any  portion  of  the  Grant 
available  should  be  devoted  to  the  formation  of  a  roaa  along  the  shore  from 
thepier^to  the  village  of  Broadford. 

Tne  interior  of  the  harbour  was  deepened,  and  boulders  were  cleared  away 
from  the  outside  of  the  timber  head.  The  old  harbour,  which  is  within  the 
'Limits  of  Harbour,'  as  sanctioned  by  the  Provisional  Order,  was  also 
deepened. 

Port  Ness  Harbour,  Island  op  Lewis. — ^As  mentioned  in  last  year's  Keport 
the  plans  and  specification  of  this  harbour,  as  prepared  bv  Messrs  Stevenson, 
were  submitted  for  contract,  when  the  work  was  let  to  Mr  Norman  Forbes, 
who  began  operations  in  June  1890,  and  has  since  prosecuted  them,  but  not 
so  rapimy  during  the  past  season  as  could  have  been  wished,  mainly  oaring  to 
the  exceptionally  baa  weather  experienced  in  the  district,  accompanied  by 
heavy  seas.  Wifli  more  favourable  weather  it  is  hoped  the  contract  will  lie 
completed  early  in  the  season  of  1892. 

Tne  Secretary  for  Scotland  has  succeeded  in  securing  a  Qrant  from  the 
Treasury  to  meet  the  cost  of  erecting  a  covering  breakwater  which  is  absolutely 
necessary  to  protect  the  present  harbour  and  its  new  entrance,  and  also  to 
afford  protection  to  the  large  number  of  fishing  boats  which  congregate  here 
at  particular  seasons,  as  well  as  to  enable  steamers  to  lie  alongside  and  take 
in  cargoes  of  fish,  and  will  thus  allow  the  fishermen  to  get  the  produce  of  their 
labours  sent^  with  despatch,  to  renumerative  markets.  Messrs  Stevenson 
prepared  the  design,  working  plans  and  specification.  Tenders  have  been 
received  from  contractors  of  standing  for  the  execution  of  the  work,  and  these 
are  now  under  consideration. 

The  Treasury  have  also  made  a  Qrant  for  further  deepening  the  existing 
harbour,  and  tms  work  is  now  being  carried  on  by  Mr  Forbes,  simultaneously 
with  the  work  he  is  executing  for  the  Fishery  Board.  The  plans  for  this 
extension  were  approved  of  by  the  Board. 

Balintorb  Harbour,  Ross-sraRE.— The  works  at  Balintore  were  contracted 
for  by  Mr  G.  Pirie,  who  has  prosecuted  them  under  the  direction  of  Messrs 
Stevenson,  during  the  past  season,  but  owing  to  bad  weather  and  the  risk  of 
the  work  being  damaged  by  the  sea,  it  was  deemed  prudent  to  suspend 
operations  on  the  outer  pier  during  the  dead  of  winter.  223  yards  in 
length  of  the  main  pier  have  been  completed,  leaving  only  about  100 
feet  to  be  finished.  Whenever  the  state  of  the  weather  and  sea  permits, 
this  part  of  the  work  will  be  resumed.  The  Western  breakwater  is  more 
than  half  finished,  and  the  excavations  are  well  advanced.  Should  the 
weather  prove  favourable,  the  harbour  will  be  finished  during  the  season  of 
1892.  liven  in  its  unfinished  state  the  harbour  affords  sheltered  accommodation 
to  the  fishing  boats,  sometimes  as  many  as  30  being  in  the  basin  at  one  time. 
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and  there  have  also  been  in  th,e  harbour,  in  addi|jo|i  to  the  boats,  4  vessels 
discharging  cargoes  alongside  the  quays.  The  benefit  of  having  a  harbour, 
where  no  harbour  before  existed,  is  greatly  appreciated  by  the  fishermen. 

CoLDiNGHAM  Shobe  Harbour,  BERWICKSHIRE.— The  formation  of  this  deep 
water  fishery  harbour  towards  the  cost  of  which  Mr  Usher  of  Northfield  has 
contributed  ^10,000  and  the  Board  ^3000  has  been  completed.  The  excavation 
of  the  entrance  cha^nel,  to  secure  a  depth  of  4  feet  at  low  wate^,  has  been 
prosecuted  during  the  year  1891,  and  has  proved  a  very  tedious  operation, 
owing  to  frequent  interruptions  by  the  weather ;  but  the  works  have  now  been 
completed,  according  to  the  design  of  Messrs  Stevenson,  by  the  contractors 
Messrs  Morrison  &  Son.  As  will  be  seen  from  the  plan,  the  harbour  has 
an  area  of  2*1  acres,  with  quayage  extending  to  421  yards.  The  harbour 
possesses  an  entrance  with  a  deptii  of  4  feet  at  low  water  of  spring  tides,  and 
a  natural  pool  inside  having  a  depth  of  from  4  to  7^  feet  at  low  water  springs. 
The  harbour,  as  completed,  will  accommodate  125  of  the  largest  sized  boats. 

Beacon  Lights.— -With  the  view  of  encouraging  the  fisheries  on  the  West 
Coast  of  Scotluid,  Hhe  Western  Highlands  and  Isknds  Commission,' suggested 
that  the  Lindbezg  system  of  lights  which  the  Commissioners  of  Northern 
Lighthouses  had  introduced  at  2  stations,  should  be  extended  to  other  parts 
of  the  coast ;  but  as  the  cost  of  these  lights  could  not  become  a  charge  on  the 
Mercantile  Marine  Fund,  the  Secretary  for  Scotland  obtained  a  Grant  to  meet 
the  expenditure.  The  Commissioners  of  Northern  Lighthouses  undertook 
their  installation,  and  have  erected  lights  at  Dubh  Sgeir  and  Sgeir  Liath, 
Castle  Bay ;  at  Calavay  Island,  Loch  Boisdale ;  at  c£irlotiray,  in  Lewis ;  at 
Weaver  Point,  Loch  Maddy,  all  in  the  Hebrides ;  at  Kyle  Khea,  Skye,  and 
also  a  gas-lighted  beacon  in  Oban  Bay,  near  the  Dog  Stone.  All  of  these 
lights  have  oeen  exhibited,  and  they  will  be  of  the  greatest  service  to  the 
fisneries. 

D.  &  T.  STEVENSON. 

Edinburgh^  lOth  February  1892. 
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Report  by  Mr  JaMes  Barron,  Enqikeeb^  upon  AucmirrHiB 
Harbour. 

I  beg  to  submit  the  following  Report  on  Auchmi^e  Harbour 
Works  :— 

The  Works  have  now  been  praotically  completed  by  the  coutractor,  Mr 
John  Malcolm  Dunnet 

In  addition  to  the  Works,  as  at  first  proposed,  a  retaining  wall  has  been 
erected  on  south  side  of  Harbour  basm,  to  prevent  the  loose  ma|;erials 
forming  the  beach  from  shifting,  and  also  to  assist  in  lessening  the  run  of 
the  sea  in  the  Harbour  at  time  of  high-water. 

A  new  road,  about  400  yards  in  length,  has  also  been  formed,  from  tbe 
village  to  the  Harbour,  with  a  gradient  suited  for  cart  traffic.  The  area 
of  Harbour  basin,  and  entrance  from  sea  to  same,  has  been  deepened  to 
two  feet,  below  low-water  level  of  ordinary  spring  tides.  The  rise  of  tide 
at  Auchmithie  being  14  feet,  there  is  thus  a  depth  of  16  feet  of  water  in 
the  Harbour  and  entrance  to  same,  at  time  of  high-water.  The  Harbour 
has  all  the  outer  or  protecting  Works  constructed,  which  would  be  neces- 
sary to  admit  of  the  area  of  the  Harbour  being  enlarged  at  a  future  time, 
and  if  more  funds  were  available,  an  enlargement  of  the  basin  would  be 
of  much  benefit. 

The  Works  have  been  well  tested  for  nearly  two  winters,  and  have 
suffered  no  damage.  Some  rocks  lying  seaward  of  the  Harbour  entrance, 
which  presently  form  an  obstruction  to  navigation,  are  being  reduced, 
and  it  is  expected  that  during  the  low  stream  tides  in  March  next  they 
will  be  entirely  removed. 

JAMES  BARRON, 

Aberdeen^  January  1892. 
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APPENDIX  F.— No.  I. 

LOANS  TO  FISHERMEN.— STATEMENT  showing  the  Number  of  Loans 
CARRIKP  OUT  in  each  Crofting  Fishery  District,  the  Amount  paid  over,  and 
the  Total  Instalments  Receivkd  (incUisive  of  interest)  from  the  date  when  the 
Crofters  Holdings  (Scotland)  Act,  1886,  came  into  operation,  to  31st  December 
1891,  together  with  the  Number  of  Loans  and  Amount  of  Instalments  in 
Arbear. 


DISTRICi-S. 

Total 
No.  of 
Loans 
carried 
out 

Amount  advanced  as  Loans, 

Total 

Instalments, 

including 

interest, 

received  up 

to  81st  Dec. 

1891. 

Arrears. 

1 

ToSlstDec.   To  31st  Dec. 
1889.               1890. 

To  31st  Dee. 
1891. 

No.  of 
Loans. 

Amount. 

Cromarty, 
Helmsdale, 
Lybster,  . 
Wick,       .        . 
Orkney,   . 
Shetland, 
Stomoway, 
Barra,       . 
Loch  Broom,    . 
Port  William,  . 

Totals, 

2 
9 
7 

72 
6 

20 
101 

20 
8 
1 

£    s,  d. 
303  10    0 

1,269    0    0 

907    0    0 

7,096    1    6 

635    0    0 

1,816  18    0 

6,526  11    9 

1,604  16    4 

767    9    0 

£   s.  d. 
303  10    0 

1,519    0    0 

967    0    0 

9,852    1    6 

635    0    0 

1,861  18    0 

11,615  11    9 

1,888    6    4 

767    9    0 

34    0    0 

£    8,  d. 
303  10    0 

1,519    0    0 

967    0    0 

9,852    1    6 

635    0    0 

1,861  18    0 

12,283  11    9 

1,888    6    4 

767    9    0 

84    0    0 

£   s.  d. 
104  15  10 

855    4    9 

479  12    8 

3,818    4    8 
320    3    2 
861    7  10 

3,271  15    1 

827  14    1 

229    4    6 

14    6    3 

1 

9 

6 

52 

9 

70 

10 

7 

£   s,  d, 
17  14  10 

301    0    1 

208    4    7 

1,769  8    1 

354  16    3 
1,780  1    5 
366  11    8 
858    2    9 

246* 

20,926    6    71 29,443  16    7 

30,111  16    7 

10,282    8  10 

164 

5,15519    8 

*  Tn  four  eancs  of  loans  the  boats  mortgaged  In  security  were  seized  by  the  Board  for  non-payment  of  arrears 
sad  «okl  to  other  crows,  the  pdce  being  paid  partly  In  cash  and  partly  by  fresh  moitgages. 
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APPENDIX  G.  .  ' 

REPOBT  3Y  ARCHIBALD  YOUNG,  Advocate,  Inspector  of  Salmoii 
Usheries  for  Scotland,  and  Evidence  in  AppHcation  hj  Mrs  Ogilvia 
of  Barcaldine  for  an  Order  for  a  Sevend  Oyater  and  MuBBel  Fiwery 
in  Loch  Cretan* 

I  have  the  honour  to  report  that,  as  directed  hy  the  Fishery  Board 
for  Scotland,  I  held  an  Inquiry,  on  Tuesday  the  17tb  November  last, 
in  the  Station  Hotel,  Oban,  into  the  application  for  a  Several  Oystei; 
and  Mussel  Fishery  in  Looh  Creran,  ex  adverao  of  her  lands,  promoted 
by  Mrs  Ogilvie  of  Barcaldine. 

For  the  promoter  there  appeared  Messrs  Hosack  and  Sutheriand^ 
Solicitors,  Oban ;  Mr  Munro  Campbell  of  Kinlochlaich,  who  has  a  pro* 
perty  on  the  shores  of  Loch  Creran  opposite  Barcaldine,  was  also  present 
and  his  agent^  Mr  Maelaren,  Solicitor,  Obaii;  Colonel  M'Dougall  of 
Dunolly  likewise  attended  as  Tutor  and  Curator  for  Donald  P,  C.  Campbell 
of  Balliveolan,  whose  property  maidies  with  Barcaldine  near  the  head  of 
the  Loch. 

Messrs  Hosack  and  Sutherland  stated  that  the  statutory  requisites 
necessary  in  the  case  of  such  a  fishery  as  that  now  applied  for  had  beei^ 
duly  c6mplied  with,  and  the  documents  placed  in  the  hands  of  the  Fishery 
Board.  They  likewise  handed  in  four  letters  (1)  from  Mr  Maelaren  as 
agent  for  Mr  Campbell  Munro  ;  (2)  from  Mr  Donsld  Beith,  on  behalf  of 
the  estate  of  Barcaldine  Castle;  (3)  from  Messrs  J.  B.  Smith  &  Donald, 
W.S.,  Edinburgh,  on  behalf  of  the  estate  of  Fasnacloich;  and  (4) 
letter  from  Colonel  Macdougall  as  representii^  the  hufd  of  BaMiveolan, 
who  is  a  minor. 

The  following  evidence  was  given  for  the  promoter,  Mrs  Ogilvie  :— 

Rhv.  John  Suthbrlahb.— I  have  resided  at  the  Free  Church  Manse,  Bais^ 
caldine,  for  30  years,  and  idways  have  taken  an  interest  in  the  natural  history 
of  the  district 

I  am  weU  acquainted  with  the  shores  of  Loch  Creran.  For  the  first  9&0 
years  after  I  arrived  at  Barcaldine,  oyetera  were  plentiful  all  over,  but  especially 
80  in  certain  places,  for  instaace— at  the  boat-house,  at  Cregan  Ferry,  and  also 
near  the  mouth  of  Culnaline  Bum,  and  generally  over  the  bed  of  the  Loch 
below  ordinary  low-water  mark,  ahro  at  the  point  at  Dalintober  whi<^  is  upon 
the  adioinmc  property  of  Mr  A.  Q.  Cameron. 

I  believe  tnat  oysters  are  likewise  to  be  found  in  considerable  quantities  upon 
Ae  Appin  shore  of  the  Loch,  and  I  know  that  they  have  t>een  taken  at 
different  times  by  parties  who  collected  oysters  for  sdiling. 

Oysters  are  not  now  so  plentiful  as  they  were  on  my  first  acquaintanoa  with 
the  Loch. 

The  deterioration  in  nrv  opinion  Was  chiefly  owing  to  the  ^t  that  a  man^ 
whose  name  I  think  was  Blair,  came  here  and  dredged  the  oysters  without  re- 
straint ^d  I  think,  this  happened  over  20  years  ago).  The  then  proprietor  of 
Barcaldone  had  no  leaie  of  the  fishing,  and  was  unable  to  ston  BlaiT^s  depreda- 
tions. The  proprietor's  agent  took  measures  to  preveait  Blair  but  wklMllt 
success,  and  I  believe  the  Allowing  year  a  lease  was  procured  trom  the  Crown, 
which  has  been  renewed  by  the  successive  proprietors  from  that  time.  Sinee 
then  I  know  that  the  oysters  have  been  recuperating  in  some  places.  I  am 
aware  that  Donald  Clark  at  one  tide  collected,  while  in  liie  service  of  Mr  Rath- 
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bone,  tenant  of  Barcaldine,  as  many  as  1500  or  thereabouts  near  the  boat- 
house,  and  I  have  heard  that  a  large  quantity  of  very  small  oysters  were 
thrown  up  on  the  beach  near  the  same  place  durmg  a  very  severe  storm. 

There  nas  never  been  any  strict  preservation  of  shell-fish  in  Loch  Creran, 
and  owing  to  this,  parties  were  in  the  habit  of  taking,  either  for  their  own 
use  or  for  sale,  oysters  and  other  shell^fish  as  they  might  find  them,  and  this 
continues  up  to  the  present  time. 

Along  the  shore  and  within*  the  limits  of  the  proposed  Order  at  various  places 
there  are  mussel-scalps,  particularly  between  Cutnaline  Bum  and  the  Taile 
Eiver,  also  off  Rhugarbn,  and  jiear  and  about  the  head  of  the  Loch. 

Several  times  within  my  recollection  have  East  Coast  fishiug  boats  come  intd 
the  Loch  for  mussels  for  bcdt 

Mr  Campbell  Ogilvie,  with  a  view  to  improving  the  oyster  fishing,  employed  a 
man  to  lay  down  tiles  between  the  boat-house  and  tn&  mouth  of  the  Kiver 
Taile,  as  an  experiment  to  ascertain  how  they  would  stand  the  lash  of  the  tide, 
and  especially  wit^  a  view  of  testing  the  adaptability  of  a  scheme  of  his  own  of 
catching  oyster  spat 

Jn  a  general  way  I  am  acquainted  with  Mr  Anderson  Smith's  operations  in 
connection  with  his  attempted  oyster  rearinff.  But  as  I  understand  that  a 
letter  from  Mr  Smith  to  Mr  Toung,  on  the  subject  of  the  shell-fishings  in  Loch 
Creran,  is  printed  in  a  Report  by  Mr  Yoimg  to  me  Fishery  Board,  on  tne  Oyster 
and  Mussel  Fishings  on  the  West  Coast  of  Scotland  from  Loch  Eyan  to  the  , 
Island  of  Mull,  1  cannot  pretend  to  add  anything  to  information  which  he  is 
more  competent  to  sive  ;  only  I  reckon  it  unfortunate  that  his  work  stopped 
at  the  point  at  which  it  did. 

I  am  still  hopeful  that  oyster  rearing  may  succeed  in  Loch  Creran  if  it  will 
in  any  of  our  western  lochs. 

Knowing  that  Mrs  Ogilvie  means  to  make  the  attempt  to  rear  oysters  and  to 
cultivate  mussels  on  the  most  approved  methods,  and  to  protect  them  efficiently, 
I  venture  to  hope  the  Fishery  ^oard  will  afford  her  every  facility  for  carry- 
ingout  her  intentions. 

There  are  a  good  many  dog-whelks  and  star-fish,  but  not  in  so  great  numbers 
as  to  interfere  seriously  with  the  cultivation  of  oysters,  if  ordinary  means  are 
taken  to  get  rid  of  them. 

Donald  Clark  made  the  following  statement : — 

Donald  Clark,  presently  living  at  the  smithy  croft,  Barcaldine  :— I  was  bom 
upon  the  estate  and  I  have  lived  on  the  Loch  side  all  my  life,  excepting  a 
few  years  off  and  on  when  I  was  away  at  service. 

I  was  in  use  to  lift  the  oysters  from  the  shore  many  years  ago.  I  have  mind 
of  being  home  when  Blair,  about  whom  Mr  Sutherland  speaks,  was  in  the 
Loch,  but  I  never  sold  any  oysters  to  him. 

Ever  since  I  remember  there  were  plenty  oysters  in  the  Loch,  but  they  got 
much  scarcer  after.  Blair  was  there.  Carmichael  the  old  gamekeeper  and 
myself  were  going  out  sometimes  in  the  boat  for  Mr  Rathbone,*  and  we  used  to 
get  plenty  for  the  house  as  they  were  wanted. 

At  that  time  the  best  place  was  at  the  slate  quarry,  and  the  east  side  of  the 
boat-house  near  the  Taile.  I,  along  with  three  ladies  from  the  Barcaldine 
House,  picked  up  1500  on  the  shore  in  one  tide.  That  was  about  15  years 
ago.      *  ' 

I  started  work  with  Mr  Anderson  Smith,  when  he  came  here  about  13 
years  ago,  and  it  was  I  who  showed  him  over  the  shore  before  he  took  the 
fishings. 

We  used  to  collect  in  a  tide  about  200  to  400  according  to  the  weather  and 
the  tide,  and  alone  I  have  got  300  many  a  time  for  him. 

We  used  to  take  them  up  with  the  grape  and  pick  them  off  the  rocks  and 
the  shore. 

There  was  a  mussel-bed  at  Dalr$nach  when  I  was  a  boy^  but  it  has  dis- 
appeiu^    The  people  used  the  bait. 

.  The  people  about  and  from  other  places  have  always  been  taking  oysters 
and  they  have  never  been  much  stopped. 

*  Mr  Rathbone  was  then  tenant  of  Barcaldine. 
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The-  following  Mmuteer  reserving  all  their  rights,  &c.,  were  put  in 
for  Ck)lonel  MacdongaU  and  Mr  Campbell  Monro. 

*       '   ■  . 

MDTUTfi  for-  Charles  Allan  MT>onGALL,  Esquire,  of  Maodougall  and 
Dunollie,  in  the  County  of  Argyll ;  Reginald  Hope  Parkinsoi^,  Esquire, 
late  Second  Battalion  South  BtaJffordshire  Regiment,  residing  at  3  Alex- 
andra Terrace,  Limerick;  and  Mrs  Caroline  Goodenouoh  or  Campbell. 
widow  of  the  late  Donald  Campbell,  Esquire,  of  Balliveolan,  the  Tutors  and 
Curators  of  Donald  Patrick  Colin  Campbell,  of  Balliveolan,  nominated 
and  appointed  by  the  said  Donald  Campbell  in  his  Trust-Disposition  and 
Settlement,  dated  11th  February  1888,  and  recorded  in  the  Books  of 
Council  and  Session,  16th  June  1891. 

The  Tutors  and  Curators  of  the  said  Donald  Patrick  Colin  Campbell,  of 
Balliveolan,  in  the  County  of  Argyll,  who  is  still  in  minority,  with  reference 
to  the  meeting  held  by  Mr  Young  on  behalf  of  the  Fishery  Board  for  Scotland 
of  tbis  date,  to  consider  objections  to  the  proposed  Fishery  Order  sought  by 
Mrs  O^vie  of  Barcaldine,  lor  the  establishment  and  maintenance  by  her  of  a 
Seversu  Oyster  and  Mussel  Fishery  in  Loch  Creran,  when  it  was  arranged  that 
a  Minute  should  be  presented  on  behalf  of  the  Laird  of  Balliveolan,  asking  the 
said  Fishery  Board  for  Scotland  to  consider  and  preserve  the  rights  oi  the 
Balliveolan  property  in  Loch  Creran  and  the  rivers,  in  order  that  there  may 
be  no  encroachment  thereon^  and  in  view  of  the  fact  that  the  fishermen  in  the 
service  of  the  said  Mrs  Ogilvie  have  lately  been  trespassing  on  the  mussel- 
banks  ex  adverso  of  the  lands  of  Balliveolan,  and  interfering  with  the  fishing 
rights  thereon  of  the  tenants  of  the  Balliveolan  fishings,  beg  now  to  submit  to 
the  said  Board  the  following  objections  on  behalf  of  Balliveolan  to  the  Order 
craved. 

1.  There  has  been  an  infringement  of  the  fishing  rights  of  Balliveolan,  as 
was  pointed  out  on  the  deposited  plan  showing  the  boundaries ;  cmd  the  pro- 
prietor of  Balliveolan  is  entitled  to  have  his  right  of  fishing  preserved  to  him, 
ne  having  a  duly  completed  feudal  title  thereto.  The  fishmcs  of  Balliveolan 
in  Loch  Creran  extend  from  where  the  River  Buie  or  BuidOae  on  the  south 
east  runs  into  the  Loch  to  the  nlace  where  at  low- water  the  River  Creran  joins 
it  on  the  north  east,  and  include  the  mussel-bed  in  front  of  the  mansion  house 
of  Balliveolan,  over  which  Mrs  Ogilvie's  fishermen  have  lately  been  trespassing. 

2.  It  is  feared  that  any  erections  in  connection  with  the  proposed  Oyster  and 
Mussel  fishery  which  might  be  situated  in  the  narrows  or  narrow  part  of  Loch 
Creran,  between  the  outer  or  western  part  of  the  Loch,  and  the  inner  or  eastern 
part,  would  be  iniurious  to  the  rights  of  salmon-fishing  which  belong,  inter 
aliosy  to  the  Laird  of  Balliveolan,  such  erections  tending  to  scare  fish  when 
entering  the  upper  reach  of  the  Loch  from  the  sea,  or  to  retain  them,  and  so 
prevent  them  from  entering  the  other  parts  of  the  inner  Loch,  in  which  the 
Balliveolan  fishings  are. 

The  Tutors  and  Curators  of  the  proprietor  of  Balliveolan  therefore  respect- 
folly  pray  the  Fishery  Board  for  Scotland  to  make  provision  for  the  protection 
of  the  rights  of  property  in  the  fishings  in  Loch  Creran  which  belong  to  their 
ward. 


MINUTE  for  Duncan  Handbt  Campbell  Munro,  Esquire,  of  KMochlaich, 
in  the  County  of  Argyll  In  the  application  by  Mrs  Margaret  Ogilvie 
of  Barcaldine,  in  the  said  County  of  Argyll,  to  the  Honourable  the 
Fishery  Board  of  Scotland,  for  a  Several  Oyster  and  Mussel  Fishery  in 
Loch  Creran  in  said  County. 

Whereas  the  said  Duncan  Handby  Campbell  Munro  is  proprietor  of  the 
Estates  of  Einlochlaich  and  Creigan  on  the  north  shores  of  Locn  Creran,  and 
has  by  Crown  Charter  a  richt  to  the  Oyster  and  Mussel  Fisheries  ex  adverso 
of  saia  lands  of  Kinlochlaicn  and  Creigan. 

And  whereas  the  said  Mrs  Margaret  Ogilvie  is  making  application  for  a 
Several  Oyster  and  Mussel  Fishery  on  the  opposite  shore  or  soutn  side  of  Loch 
Creran^  the  said  Duncan  Handby  Campbell  Munro  craves  that  the  Honourable 
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tbe  Flshety  Board  of  Sooiland  will,  in  granting  the  saM  Several  Oyster  and 
Mussel  Fishery,  not  grant  sach  rights  as  wUl  interfere  with,  or  affect  his  rights 
to  the  Oprster  and  Mussel  fisheries  €X  adverso  of  his  said  lands  of  Einlochmch 
and  Creigan. 

Further,  the  said  Duncan  Handby  Campbell  Munro'  is  desirous  that  the 
navigation  of  the  Loch  and  the  drift-herring  fishery  nets  should  not  be  inter- 
fered with,  and  he  craves  that  the  Fishery  Board  in  making  out  the  fishing  of 
the  Loch  will  not  put  the  buoys  in  the  deepest  water  of  the  LocIl 

It  humbly  seems  to  me  that  the  evidence  for  the  promoter  given  above, 
is  amply  sufficient  to  prove  that  Loch  Creran  is  well  adapted  for  Oyster 
and  Mussel  culture ;  that  it  formerly  produced  laige  quantities  of  these 
valuable  molluscs;  and  that  careful  and  judicious  culture  and  efficient 
protection  would,  probably,  in  a  few  years,  restore  it  to  its  former  pro- 
ductiveness. Mrs  Ogilvie  is  prepared  to  coltivate  that  part  of  the  sea- 
bottom  of  Loch  Creran  to  which  the  Order  applies,  accordSng  to  the  most 
improved  modem  methods,  and  to  have  it  protected,  by  dAy  and  night 
if  necessary,  against  illegal  fishing.  This  she  can  well  afford  to  do,  and 
I  venture  to  think,  looking  to  all  the  circumstances  of  the  case,  that 
she  should  be  allowed  the  opportunity  of  doing  so,  and  that  her  applica- 
tion for  a  Several  Oyster  and  Mussel  Fishery  i^oold  be  granted. 

I  may,  perhaps,  be  allowed  to  mention  that,  a  short  time  ago,  I  in* 
spected  the  Oyster  and  Mussel  fisheries  on  the  West  Coast,  from  Lodi 
Eyan  northwards  to  the  Island  of  Mull,  and  presented  a  Beport  to  the 
Board  which  b  dated  18th  February  1888.  In  the  course  of  that  inspec- 
tion, I  visited  and  carefully  examined  Loch  Creran,  and  I  am  perfectly 
satisfied  of  its  capabilities  for  successful  Oyster  and  Mussel  culture,  pro- 
vided the  poachecs  from  Oban  and  the  nei^bouihood  can  be  effectually 
kept  at  bay. 

With  reference  to  the  Minutes  put  in  regarding  the  properties  of 
Balliveolan  and  Kinlochlaich  by  Colonel  MacDougall  and  Mr  Campbell 
Munio,  it  should  be  kept  in  view  that  the  mere  fact  of  Mrs  Ogilvie's 
recdving  the  Order  for  a  Several  Fishery  in  Loch  Creran  ex  adverso  of  her 
lands,  ^inll  not  give  her  the  slightest  right  or  title  to  interfere  with,  or 
infringe  upon,  the  fieheries  belonging  to  these  properties  which  are  held 
by  Boyal  Gk&nt  or  Charter ;  and  trespass  upon  fisheries  so  held  may  be 
resisted  as  readily  and  effectually  after  the  grant  as  before  it.  Then,  aa 
to  what  is  said  in  the  Minute  for  Mr  Campbell  Munro  about  the  buoys 
marking  out  the  limits  of  the  fishery  being  an  impediment  to  the  naviga- 
tion of  the  Loch,  it  is  only  necessary  to  remark  that,  whenever  it  can  be 
shawn  that  they  form  a  serious  obstruction  to  the  navigation  of  the  Loch, 
they  may  be  put  down  in  spite  of  the  Several  Order.  Of  this  there  can 
be  no  dioubt  whatever,  as  the  following  quotation  from  F^ofetsos  BelFs 
Commentaries  on  the  Law  of  Scotland  is  sufficient  to  show : — 

Navigation  and  fishing  are  the  great  public  uses,  to  which  the  other  rights 
are  subfiksrvient  Navigation  is  a  use  for  the  public,  primary  and  inalleniwle ; 
not  to  be  interrupted  or  encroached  on  by  grant  of  ferry,  or  by  exercise  of  any 
ancient  right  of  terry.  And  those  sailing  in  the  course  of  the  ferry  cannot  be 
stopped  or  Impeded  of  their  right  of  free  navigation,  unless  it  be  shown  that 
the7  are  encroaching  on  the  proper  right  of  passage  from  shore  to  shore. 

Fishing  is  a  secondary  use  ;  but  it  is  not  inalienable,  like  that  of  navigation. 
So  the  rifht  of  sea-fishing  for  salmon  may  be  given,  either  expressly  by  a 
grant  of  wie  fishing  of  salmon,  or  by  a  clause,  cwm  jpiica^iontfriM,  followed  by 
possession  of  salmon  fishing.  The  grant  of  salmon  fishing  in  the  sea  is  the 
only  monopoly  of  sea-fishing  idiich  has  always  been  admitted. 

To  the  same  efj^  Mr  Stewart  writes  in  his  Treatise  on  the  Law  of 
Scotland  relating  to  Rights  of  Fishing : — 

'  The  right  of  fishing,'  he  says,  'is  always  subservient  to  the  supemr  ri^ht 
*  of  navigation.* 
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Colonel  MacDougall,  in  his  Minute,  expresses  a  fear  that  the  marking 
out  of  the  limits  of  the  Several  Fishery  applied  for  by  Mrs  Ogilvie  may 
interfere  with  the  Salmon  Fishings  belonging  to  the  property  of 
Balliveolan  by  scaring  ascending  salmon,  and  he  wishes  the  Board  to 
make  such  arrangements  as  will  prevent  this.  I  scarcely  think  that  the 
Board,  in  the  present  Inquiry,  can  go  into  questions  of  convicting  rights 
of  Salmon  Fislungs — ^if  such  there  be— between  Barcaldine  and  Balliveolan. 
Bat,  at  the  same  time,  I  cannot  see  that  the  marking  out  of  the  Several 
Fisheiy  is  likely  to  have  the  effect  indicated  by  Colonel  MacDougall; 
and  a  glance  at  the  map  will  show  that  it  is  not  at  all  probable  that  Mrs 
Ogilvie,  whose  Salmon  Fishings  are  immediately  below  those  of  Balliveolan, 
would  mark  out  her  Several  Fishery  in  such  a  way  as  to  scare  away  and 
drive  back  ascending  salmon,  as  that  would  be  to  injure  her  own  Salmon 
Fisberies  as  well  as  those  of  Balliveolan.  It  is  clearly  not  her  interest 
to  do  so. 

Sometime  after  the  Inquiry  had  closed,  I  received,  on  Tuesday  evening, 
at  Oban,  two  letters  from  crofters  on  the  Barcaldine  estate,  protesting 
against  their  rights  of  fishing  and  gathering  sea-weed  for  manure  on  the 
shores  of  Loch  Creran  being  interfered  with.  With  reference  to  these 
letters,  I  may  state  that  the  right  of  fishing  referred  to  can  only  be  a 
right  of  fishing  for  white  fish,  which  will  not  be  interfered  with  by  the 
Several  Order;  and  I  may  also  mention  that  I  am  informed,  on  good 
authority,  that  there  is  not  the  slightest  intention  to  prevent  the  gather- 
ing of  sea-weed  by  the  crofters,  to  be  used  as  manure. 


I  have  the  honour  to  be. 

Your  obedient  Servant, 

ARCHi>.  YOUNG. 

The  Fibhbbt  Board  for  Scotlaio), 
Edutbttrgh,  20(^  November  1891. 
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1892. 
[C.  6709— L]     Price  Is.  9d 
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TO  'THEJ  MOST  HONOURABLE      | 

THE    MARQUESS    dF    LOtHIANJ     ZX, 

Her  Maje^y's  Secritaryfor  Sediland.    j 


Office  of  IPhe  FisHiiiY  BoAbD    f 

;  FOR  SCOTLAN),  < 

Sdinbuiroh,  Srd  Mdy  1892, 

My  Lord, 

In  continualioD  of  emr  Tenth  Annnalltepoit,  we  \m\e 
the  honour  to  submit — 

PART  n.-r-REPOET  ON  SAI.MON  JFISHERIES.  /' 

The  yciar  18M  was  a  faTourable  fe$!t  bothj  .for .  ^ettit^  ^d  1891  a  favour- 
angiing.     For  angling  especially,  it  was  particularly, good  thrpugb-  bothlf^ets 
out  S<&itUnd,  not  only  as  regards  nuxnber  but  £\j84>.$i^^,  of  figlx.,    A  and  rods. 
referenoe  to  the  Report  by  the  Inspector  of  Salmpn  Fisheries  will 
be  sufficient  to  show  this.  .    ' 

In  the  following  Table  will  be  found  a  return  of  the  number  of  Number  of 
boxes  of  Scotch  salmon  sent  to  Billingsgate  Market  from  1834  to  ^^o^^^^ 
1891,  both  years  inclusive.     It  will  be  observed  that  6958  more  BUiingsgate  in 
boxes  of  salmon  were  sent  to  Billingsgate  in  1891  than  in  1890.  ^^^^* 
Estimating  the   value  of  the  salmon   sent  to  Billingsgate  jfrom  Estimated 
Scotland  during  1891  at  £5,   10s.   per  box,  we  find  the  total  gjj^^^  Scotch 
amount  to  be  £138,389 ;  and  if  as  much  is  added — a  very  moderate  1891.^*^  ^ 
estimate — for  the  salmon  consumed  at  home  and  sent  to  other 
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markets  than  London,  we  arrive  at  a  total  sum  of  £276,778  as 
the  value  of  the  Scottish  sahnon  in  1891. 


Year. 

Boxes  of  Scotch 
Salmon. 

Year. 

Boxes  of  Scotch 
Salmon. 

1834 

30,660 

1863 

24,297 

1835 

42,330  . 

1864 

22,603 

1836 

24,570 

1865 

19,009 

1837 

32,300 

1866 

21,725 

1838 

21,400 

1867 

23,006 

1839 

16,340 

1868 

28,020 

1840 

15,160 

1869 

20,474 

1841 

28,500 

1870 

20,648 

1842 

39,417 

1871 

23,39(> 

1843 

30,300 

1872 

24,404 

1844 

28,178 

1873 

30,181 

1846 

31,062 

1874 

32,180 

1846 

25,510 

1875 

20,375 

1847 

20,112 

1876 

34,656 

1848 

22,525 

1877 

28,189 

1849 

23,690 

1878 

26,465 

1850 

13,940 

1879 

13,929 

1851 

11,593 

1880 

17,467 

1852 

13,044 

1881 

23,905 

1853 

19,486 

1882 

22,968 

1854 

23,194 

1883 

36,506 

1855 

18,197 

1884 

27,219 

1856 

15,438 

1885 

30,362 

1857 

18,654 

1886 

23,407 

1858 

21,564 

1887 

26,907 

1859 

15,823 

1888 

22,867 

1860 

15,870 

1889 

21,101 

1861 

12,337 

1890 

18,931 

1862 

22,796 

1891 

25,889 

Alteration  in 
the  annual 
clone-time  of 
the  Tay, 


More  than  three-fourths  of  the  salmon  sent  to  Billingsgate  in 
1891  were  sent  in  June,  July,  and  August,  no  fewer  than  19,179 
boxes  being  sent  in  these  montha  The  greatest  number  were 
forwarded  in  July,  when  8067  boxes  were  sent. 

The  alteration  in  the  annual  close-time  applicable  to  the  Tay  has 
proved  a  great  success.  It  now  extends  from  27th  August  to  10th 
February,  with  extension  of  time  for  rod  fishing  from  15th  January  to 
10th  February,and  from  27th  August  to  15th  October.  During  the 
early  fishing,  before  the  nets  are  on,  a  number  of  fish  have  been 
killed,  both  in  Loch  Tay  and  in  the  river ;  so  that  the  upper  pro- 
prietors get  some  compensation  for  the  heavy  and  continuous 
netting  below  Perth,  which,  after  the  10th  February,  intercepts 
the  great  majority  of  the  fish.  The  Clerks  to  the  Tay  District 
Board,  in  their  answers  to  the  printed  queries  issued  by  the  In- 
spector, write  as  follows  about  the  present  close-time: — 'The 
'  present  annual  close-time  is  as  good  as  it  can  be  under  the  exist- 
'  ing  Act,  since  it  has  been  changed  to  26th  August  and  11th 
'  February,  but  the  latter  is  too  late  for  commencement  The  rod- 
'  fishing  which  now  begins  on  15th  January  will  certainly  be  a 
'  great  boon  to  anglei^s  and  the  proprietors  of  upper  fishings.' 
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The  following  is  the  rental  of  the  Tay  fishings  from  1828,  the  Uental  of  the 
date  of  Home-Drummond's  Act,  till  1891 :—  Tay  since  1828. 


1828 
1829 
1830 
1831 
1832 
1833 
1834 
1835 
1836 
1837 
1838 
I83d 
1840 
1841 
1842 
1843 
1844 
1846 
1846 
1847 
1848 
1S49 
1850 
1851 
1862 
1853 
1854 
1855 
1856 
1857 
1858 
1859 


Kental. 

Year. 

J14,574  10 

0 

1860 

14,529  10 

0 

1861 

13,747  8 

0 

1862 

13,874  0 

0 

1863 

11,629  0 

0 

1864 

11,577  0 

0 

1865 

10,907  10 

0 

1866 

10,856  10 

0 

1867 

10,211  10 

0 

1868 

10,150  6 

0 

1869 

10,285  0 

0 

1870 

10,498  0 

0 

1871 

11,058  0 

0 

1872 

10,846  6 

0 

1873 

10,235  15 

0 

1874 

10,512  5 

0 

1875 

10,386  10 

0 

1876 

10,751  15 

0 

1877 

10,099  15 

0 

1878 

11,421  10 

0 

1879 

12,057  10 

0 

1880 

.  10,729  16 

0 

1881 

9,491  11 

0 

1882 

9,530  0 

0 

1883 

7,973  5 

0 

1884 

8,715  17 

6 

1885 

9,269  6 

5 

1886 

9,977  13 

5 

1887 

10,199  10 

4 

1888 

10,772  0 

5 

1889 

11,487  2 

5 

1890 

11,884  14 

0 

1891 

Rental. 

.  £13,827   10  7 

.  14,009  15  7 

14,080  12  0 

.  14,232  16  6 

.  16,742     5  2 

.  17,618    0  7 

.  17,465     3  4 

.  16,852  18  4 

.  16,965  15  10 

.  17,444  15  0 

.  17,044    8  4 

.  16,382     8  4 

.  15,162  15  0 

.  17,619  14  0 

.  18,941  13  8 

.  21,634    4  4 

.  19,930  18  4 

.  21,126  14  0 

.  21,187     1  0 

,  21,697  14  0 

.  22,518     8  7 

.  19,679  11  5 

.  19,221  11  7 

.  17,773    3  0 

.  19,655  14  5 

.  20,417     0  2 

.  22,642     2  8 

.  22,143  16  7 

.  19,655     0  0 

.  17,731     2  0 

.  17,819  10  0 

.  17,237     6  8 


It  will  be  observed  from  the  above  statement  of  the  rental  of 
the  Tay,  that,  from  the  time  when  the  netting  season  was  ex- 
tended to  the  15th  September  by  the  Act  of  1828,  the  produce  of 
the  river  went  on  decreasing  until  in  1852  it  had  fallen  to  its 
lowest  point,  £7973,  5s.  The  proprietors  then  voluntarily  agreed 
to  return  to  what  had  been  the  beginning  of  the  close-time  for 
400  years  previously  to  the  passing  of  the  Act  of  1828,  viz.,  the 
27th  August;  and  the  beneficial  effects  of  this  change  were  soon 
apparent,  as,  in  1861,  the  rental  had  risen  to  £14,009,  15s.  7d. 
By  the  Act  of  1862,  the  close-time  was  fixed  from  21st  August  to 
4th  February,  and  it  was  afterwards  changed  by  Order  under  the 
Secretary  for  Scotland's  hand  from  27th  August  to  10th  February. 
The  rental  reached  its  highest  point  in  1886,  when  it  was 
£22,542,  2s.  8d.  Since  then  it  has  fallen  off.  But  not  more  than 
might  .naturally  occur,  owing  to  the  fluctuations  of  the  seasons  and 
other  disturbing  causes. 

In  Loch  Tay  81  salmon,  weighing  1470  lbs.,  were  captured  in  Loch  Tay 
1891  between  the  15th  January  and  the  commencement  of  the 
netting  season  on  the  11th  February;  and  between  the  11th 
February  and  the  close  of  the  fishing  season  of  1891  244  were 
caught;  weighing  4381  lbs.,  or  a  grand  total  of  325  siilmon,  weighing 
5851  lbs.,  or  an  average  of  18  lbs. 
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X  Report  on  Sahnon  Fisheries. 

The  Annual  Report  of  the  *  Loch  Leven  Angling  Association  * 
shows  that  5076  more  trout  were  killed  in  1891  than  in  1890. 

The  Loch  was,  with  the  permission  of  Sir  G.  Graham  Mont- 
gomery, Bart.,  kept  open  to  anglers  till  the  5th  of  September, 
being  five  days  beyond  the  usual  period  of  closing.  The  ex- 
ceptionally cold  weather  in  April  and  May,  and  the  unusually  dry, 
clear  weather  of  the  greater  part*  of  the  remainder  of  the  season, 
were  most  adverse  to  successful  angling;  but,  notwithstanding 
these  unfavourable  circumstances,  the  season  as  a  whole  has  been 
a  fair  average  one,  and  a  great  improvement  on  the  previous  year. 

The  following  Table  shows  the  number  and  weight  of  trout 
killed  in  each  month  during  the  past  six  years  (see  page  viii). 

During  the  past  year  606  pike  have  been  killed,  weighing 
2081  lbs. 

The  usual  hatching  operations  were  continued  with  success,  and 
nearly  300,000  healthy  fiy  were  deposited  in  spring  in  the  feeders 
of  the  Loch. 

The  following  is  an  extract  from  the  Annual  Report  of  the  Esk 
Angling  Improvement  Association,  who  have  now  for  six  years 
leased  the  lower  part  of  the  Musselburgh  Esk,  and  have  been 
stocking  it  artificially,  and  carefully  protecting  it. 

Statwtics  of  Fish  Taken. — The  following  Table  of  fish  captured 
(luriug  the  past  angling  season  has  been  compiled  from  the  water- 
bailitt's  reports.  It  is  proper  to  state  that  the  figures  given  in 
the  Table  are  under  the  mark,  the  water-bailiff  not  having  been 
able  always  to  obtain  the  particulars  of  every  basket  (see  page  ix). 

The  average  weight  of  each  fish  for  1891  is  9^  oz.  There  have 
been  more  fish  taken  during  the  past  season,  running  from  1  lb. 
to  1^  lbs.,  than  during  almost  any  previous  season.  The  largest 
fish  taken  during  the  year  was  a  sea-trout  of  1|  lbs.  There  were 
no  specially  large  fish  taken  during  the  year,  but,  both  in  the  early 
part  of  the  season,  and  in  the  back  end,  a  considerable  number  of 
sea- trout  were  taken  about  1^  lbs.  The  largest  yellow  trout 
weighed  1\  lbs.,  and  several  were  captured  approa^^hing  that 
weight.     More  yellow  trout  have  been  taken  than  in  previous  years. 

During  1891  Mr  Young,  the  Inspector  of  Salmon  Fisheries, 
inspected  the  Ericht,  Shee,  and  Ardle,  the  Lunau,  Lochs  Venachar, 
Achray,  and  Katrine,  and  connecting  and  tributary  streams;  the 
salmon-ladders  on  the  River  Ballisodare ;  the  salmon-ladder  on  the 
Moi  iston  at  Invermoriston ;  Loch  Torridon,  the  Balgay  River  and 
Loch  Damph ;  the  Nith  and  Annan  Distiicts  on  the  Sol  way ;  and 
the  River  Tmim,  a  tributary  of  the  Spey. 

The  Ericht  below  Blairgowrie,  where  the  Salmon  Fisheries  used 
formerly  to  be  of  great  value,  is  now  utterly  salmonless,  owing  to 
obstructions,  pollutions,  and  the  almost  total  abstraction  of  the 
water  in  the  river,  when  it  is  low,  by  the  enormous  lades  which 
supply  the  manufactories  at  Blairgowrie.  The  Tay  District  Board, 
some  years  ago,  placed  Macdonald- Fish  ways  on  two  impassable 
dams  on  the  Ericht;  but, unfortunately,  it  turned  out  that  these 
Fish  ways  which  have  proved  so  successftil  in  the  United  States  of 
America  are  not  suited  to  our  rapid  Scotch  highland  streams,  which, 
when  in  flood,  bring  down  great  quantities  of  gravel  and  other 
debris,  which  choke  up  the  tubes  upon  which  the  successful  action 
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of  the  Macdonald  Fish  way  depends,  and  so  render  it  useless.  The 
beautiful  highland  streams,  the  Shee  and  the  Ardle,  which  unite  • 
to  form  the  Ericht  about  6  miles  above  Blairgowrie,  and  each  of 
which  has  a  course  of  about  16  miles,  are  at  present  salmonless, 
because  no  fish  can  possibly  surmount  the  obstructions  at  Blair- 
gowrie. 

The  Lunan  is  a  small  river  with  a  course  of  about  14  miles  The  Lunan 
which  falls  into  the  Isla  3  miles  above  the  junction  of  that  river 
with  the  Tay.  There  are  5  considerable  lochs  belonging  to  the 
basin  of  the  Isla  which  at  present  contain  only  pike,  perch,  and 
trout,  but  to  which  salmon  might  easily  be  enabled  to  have  access 
by  opening  up  an  impassable  dam  about  2  miles  above  the  junction 
ef  the  Lunan  with  the  Isla.  The  way  in  which  this  might  be  done 
is  pointed  out  in  Mr  Young's  Tenth  Report  to  the  Board  which 
immediately  follows  this. 

Loch  Venachar  and  Loch  Achray  and  their  connecting  streams,  LochVenachar, 
contain  salmon  and  trout ;  Loch  Katrine  has  no  salmon ;  but,  un-  J^^^^^™^' 
fortunately,  all  these  lochs  also  contain  a  great  number  of  pike,  and  Katrine, 
the  iimkeepers  in  the  neighbourhood,  to  whose  hotels  anglers  resort 
in  considerable  numbers  during  the  summer  and  autumn  months, 
are  very  anxious  to  discover  some  eflfectual  means  of  extirpating  or 
thinning  out  the  pike  with  the  view  of  improving  the  salmon  and 
trout  fishing.     This,  however,  is  no  easy  matter  in  lochs  of  such 
depth  and  extent,  though  a  good  deal  may  be  done  in  the  spawning 
season  when  the  pike  resort  to  narrow  ditches  and  water-runs,  also 
by  the  use  of  hang-nets,  and  by  what  are  called  liggers  or  trimmers. 

The  Ballxsodare  River  falls  into  a  southerly  branch  of  Sligo  Bay  j^^^^^^'^f, 
on  the  West  Coast  of  Ireland.  Thirty  years  ago  it  did  not  contain  BaiiSare 
a  single  salmon.  It  now  yields  fi*om  8000  to  10,000  salmon  River, 
annually.  It  is  formed  by  the  junction  of  two  streams,  the  Owell 
and  the  Arrow,  the  latter  of  which  flows  through  and  out  of  Loch 
Arrow,  a  fine  lake  5  miles  long  and  nearly  a  mile  wide.  The 
drainage  area  of  the  Ballisodare  River  is  about  300  square  miles. 
Previously  to  the  erection  of  the  ladders,  this  river  was  entirely 
unproductive,  and  might  have  remained  so  to  this  day  but  for  the 
intelligence  and  enterprise  of  a  single  individual — Mr  Eldward 
Ciooper — who  opened  up  the  obstructions  and  enabled  the  fish  to 
have  free  and  uninterrupted  access  to  the  fine  spawning  grounds 
above,  with  the  gratifying  and  remarkable  results  that,  1 1  years  after 
the  completion  of  the  ladders,  10,000  salmon  were  caught  in  a  river 
which,  had  never  produced  one  before.  What  was  done  on  the 
Ballisodare  might  as  easily  be  done  in  Scotland,  on  the  Tummel, 
the  Spean,  the  Conon,  and  on  sevei-al  other  rivers,t  but  for  the 
unsatisfactory  state  of  the  law  with  regard  to  the  claims  of  the 
Crown  to  newly  created  Salmon  Fisheries,  and  the  claims  of 
certain  proprietors  under  old  charters  to  follow  salmon,  in  the 
event  of  a  natural  obstruction  being  opened  up,  even  although  the 
river  and  the  lands  on  both  sides  of  it  above  tne  obstruction  do  not 
belong  to  them. 

*  A  fan  afxxyimt  off  the  causes  of  the  failure  of  these  Fishways  will  bo  found  in 
Mr  Young's  Eighth  Report,  pages  5-8,  and  Note  8  to  that  Report. 

t  For  a  full  account  of  all  the  natural  obstructions  on  the  salmon  rivers  of  Scot- 
land, see  Mr  Young's  Sixth  Report  to  the  Board,  pages  80-68. 
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There  are  three  obstructioDB  on  the  BaUisodiMre  Biver,  the  firat 
Qoneisting  of  a  perpendicular  rock,  22  feet  in  height,  stretdung  right 
across  the  month  of  the  riyer  just  where  it  Mh  into  the  sea ;  the 
second,  a  little  way  further  up,  12  feet  high ;  and  the  third,  at 
CoUooney,  about  a  mile  and  a  half  above  the  river's  mouth,  22  feet 
6  inches  high.  The  ladders  are  all  on  the  same  principle  of  con- 
struction, being  on  the  pool  and  jump-system,  with  an  easy  gradient 
and  spacious  pools.  They  are  all  in  two  parts  which  form  an 
angle  with  each  other.  The  CoUooney  ladder,  at  the  angle  fcurmed 
by  the  lunction  of  its  two  branches,  has  a  spacious  resting  pool 
about  15  feet  square.  At  the  top  of  each  of  the  ladders  there  are 
sluices  regulating  the  flow  of  water. 
Salmon-ladder  The  River  Moriston  flows  through  Glen  Moriston  into  Loch  Ness 
aunvermonfl-  ^^  ^  ^^^^  ^f  20  miles  from  Loch  Clunie  a  loch  5  milea  long 
and  about  half  a  mile  wide.  It  is  a  perfect  model  of  a  small  salmon 
river,  with  beautiful  streams  and  pools,  and  fine  spawning  ground. 
But  nearly  half  a  mile  above  its  junction  with  lich  Ness,  a  rock, 
28  feet  high,  intercepts  its  course  over  which  the  whole  body  of  the 
river  rushes  in  a  picturesque  but  utterly  impassable  waterfell. 
Mr  Grant  of  Glenmoriston,  however,  has  placed  a  ladder  upon  this 
Pall,  which,  although  not  as  yet  as  successful  as  the  ladders  on  the 
Ballisodare,  has  enabled  a  good  many  salmon  to  reach  the  upper 
waters,  as  salmon  have  been  caught  16  miles  above  the  Falls,  and 
a  number  of  parr  have  been  seen,  showing  that  the  fish  have  bred 
in  the  river. 

Rive?^Loch      ^^  fishings  in  the  Balgay  River,  the  Inspector  states,  are  very 
Damph,  remote  and  inaccessible,  being  at  least  15  miles  from  the  nearest 

Inn.  Before  fixed  nets  were  erected  at  the  narrows  in  Loch 
Torridon,  into  which  the  Balgay  falls,  the  river  fishings  in  the 
Balgay  and  Torridon,  which  flow  into  tJie  head  of  the  I^h,  were 
of  great  value ;  so  much  so,  that  they  have  been  repeatedly  con- 
veyed by  name  since  1624 ;  the  half  of  the  fishings  of  the  Balgay 
even  being  thought  worthy  of  being  split  into  two  equal  portions 
in  1624,  between  the  representatives  of  the  two  heirs  portioners  of 
Donald  of  the  Isles ;  and,  to  come  to  more  modem  times,  the  case 
of  '  Stuart  V,  M*Barnet,'  30th  March  1867,  was  carried  through  all 
the  Courts  to  the  House  of  Lords  for  their  exclusive  possession. 
At  present,  however,  the  Balgay  does  not  produce  thirty  salmon  in 
the  year.  Yet,  in  the  case  of  Stuart  v.  M'jBamet,  many  of  the  wit- 
nessesspokeas  to  the  immense  numbers  offish  informertimes.  Thus 
George  Mackenzie,  elder,  83  years  old,  said, '  He  would  get  eight 
'  or  nine  salmon  a  night  poaching  in  the  old  time.  Remembers  a 
'  new  net  broken  by  the  weight  of  fish  in  the  mouth  of  the  Balgay ; 
'  fifliy  salmon  were  caught  on  that  occ^on.'  Alexander  Chisholro> 
Keeper  to  Sir  John  Stuart,  stated  in  the  same  case  '  that  he  fished 

*  the  mouth  of  the  Balgay  from  1861  to  1863  with  net  and  coble, 

*  and  caught  as  many  as  400  to  600  salmon,  including  grilse,  in  a 
'  reason.' 

The  Balgay  River  issues  from  Loch  Damph,and,after  a  course  of 
about  a  mile,  falls  into  Loch  Torridon.  Loch  Damph,  which  is 
situated  in  Applecross  Parish  in  west  Ross-shire,  is  a  wild  but 
picturesque  sheet  of  water,  3J^  milea  in  length  by  half  a  mile  ^x 
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widib^  miromided  by  the  mountams  of  Eari  Lovelao^'d  Deer 
FcH^eet.  A  oonsiderable  strecun  falls  into  the  hef^i  of  it,  on  whioh 
are  two  smaller  lodis  on  the  property  of  Mr  Murray  of  Loch 
Garrcm. 

There  is  a  considerable  Fall  on  the  Bdgay  between  Loch  Damph 
and  Loch  Torridon,  which,  though  not  an  entirely  impassable 
obstruction,  forms  a  veiy  serious  impediment  to  the  ascent  of 
salmon.  But  this  Fall  might  be  made  easily  accessible  at  no  gi^eat 
expense,  either  on  the  right  or  on  the  left  bank.  On  the  right 
baiik,  the  best  plan  would  be  to  divert  the  water  temporarily  to 
the  lefb  bank/ and  blast  out  the  top  of  the  Fall  on  the  right  bank, 
make  a  resting  pool  between  the  top  of  the  Fall  and  the  pool  at 
the  bottom,  and  widen  the  opening  from  the  pool  on  the  right 
bank  to  the  pool  on  the  left  bank.  It  would,  however,  be  as 
eff8otiial,and  certainly  cheaper,  to  attack  the  Fall  on  the  left  bank 
where  there  is  a  sort  of  natural  salmon-ladder  which  goes  quite 
round  the  Fall  and  which  does  not  require  much  alteration  to  make 
it  into  an  excellent  and  efficient  fish^^way.  All  that  would  require 
to  be  done  would  be  to  remove  some  boulders,  and  to  deepen  and 
widen  the  passage  in  one  or  two  places;  also  a  little  olasting 
might  have  to  be  done  at  the  top  of  the  Fall. 

In  the  districts  of  the  Annan  and  the  Nith,  the  Inspector  found  ^^f^.****? 
the  paidle-nets,  whioh  have  been  so  often  declared  by  Government  ^*  ^"^  * 
Commissions  and  bv  Courts  of  Law  to  be  engines  set  up  and  used 
for  the  taking  of  salmon,  still  fishing  under  the  name  of  white-fish 
nets.  The  whammel  or  hang-nets,  too,  which  rake  the  low-water 
chaimel  of  the  Firth,  are  still  as  active  and  deadly  as  ever,  and  will 
remain  so  until  the  Act  7  &  8  Vict.  cap<  95,  and  its  amendment  by 
the  25th  section  of  '  The  Salmon  Fisheries  (Scotland)  Act,  1868/ 
are  made  to  apply  to  the  Solway  Firth.  There  is  a  very  objection- 
able lade  in  the  Annan  District,  at  Newbie  Mill,  long,  wide,  and 
deep,  and  without  any  hecks  or  gratings  either  at  the  intake  or  the 
tail-lade,  which  has  been  again  and  again  complained  of,  but  which 
the  Annan  Board  have  as  yet  taken  no  steps  to  ^ard  in  conformity 
with  the  terms  of  the  Bye-law.  At  present  it  is  a  perfect  salmon- 
trap. 

The  pollution  of  the  Nith  below  Dumfries  Cauld,  owing  to  the  Pollution  of 
sewage  of  Dumfries  and  the  poisonous  chemicals  poured  into  it  *^®  ^^^^• 
from  tweed  mills  and  dye-works,  has  very  much  increased  of  late 
yeara  The  Fisheries  below  the  Oauld  have,  in  consequence, 
greatly  fallen  oflF  in  value ;  and,  in  some  places,  what  were  once 
good  netting  pools  are  now  filled  up  and  rendered  useless  by  fetid 
mud.  It  is  understood  that  the  Nith  District  Board  intend  to 
take  stepis  against  the  polluters.  But  clause  18  of  the  Salmon 
Fisheries  Act  of  1860,  as  amended,  or  rather  emasculated,  by  clause 
16  of  the  Act  of  1868,  are  so  worded  as  to  make  it  very  difficult 
indeed  to  get  a  conviction  for  pollution.  And,  until  a  provision  is 
introduced  in  some  futui*e  Act  giving  to  each  District  Board,  with- 
in its  own  district,  the  same  powers  of  prosecution  for  the  preven- 
tion or  abatement  of  pollutions  in  rivers  and  waters,  as  are  at 
present  competent  to  riparian  owners  in  such  district,  it  will  be 
found  very  difficult  to  deal  effectually  with  polluters. 
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Legislation  for  the  prevention  and  cure  of  pollution  and  poison- 
ing in  all  running  waters  is  most  important  and  urgent.  Tie  evil 
is  yearly  increasing,  and  it  is  time  that  a  remedy  was  applied.  And 
that  such  a  remedy  might  be  found  without  injury  to  manufact- 
urers there  seems  to  be  but  little  doubt ;  as,  more  than  15  years 
ago,  the  River  Pollution  Commissioners  wrote  as  follows  in  their 
5th  and  last  Report : — *  We  have  thus  already  submitted  to  your 

*  Majestv  a  description  of  the  evils  arising  from  the  discharge  into 
'  river  channels  of  town  sewage,  and  of  the  various  filthy  drainage 

*  waters  from  cotton,  woollen,  silk,  flax,  and  jute  works,  from  print 
'  and  dye-works,  from  tanneries,  paper  mills,  and  bleach  works,  from 
'  alkali,  chemical,  and  soap  works,  fi'om  distilleries,  staroh  and  sugar 

*  works,  and  from  parrafin  oil  works.    The  remedies  for  the  nuis- 

*  ances  which  these  refuse  liquids  create  have  been  carefully 
'  examined,  and,  after  prolonged  inquiry  and  research,  we  have  been 
'  able  to  report  that  in  every  case  efficient  remedies  exist  and  are 

*  available ;  so  that  the  present  use  of  rivers  and  running  waters 

*  for  the  purpose  of  carrymg  off  the  sewage  of  towns  and  populous 
'  places,  ana  the  refuse  arising  from  industrial  processes  and 
'  manufectures,  can  be  prevented  without  risk  to  the  public  health 

*  or  serious  injury  to  such  processes  or  manufisu^tures/ 

It  seems,  therefore,  quite  evident  that  the  secondary  uses  of 
water  which  the  manufacturers  enjoy  have  been  too  long  allowed  to 
usurp  the  place  of  the  primary  uses  to  which  the  public  are  entitled, 
and  that  it  is  high  time  that  stringent  measures  were  taken  to 
check  the  progress  of  pollution,  which  has  already  converted  so 
many  of  our  streams,  once  pure  and  pellucid,  into  mere  fetid  sewers. 
In  one  way,  at  least,  the  public  health  and  the  preservation  of  salmon 
are  immediately  connected.  The  water  which  will  destroy  or  repel 
salmon  is  unfit  for  human  use  ;  and  the  water  fit  for  human  use  is 
attractive  and  wholesome  for  salmon.  The  state  of  the  matter  was 
admirably  stated  by  the  late  Mr  Russel  of  the  Scotsman  in  the 
chapter  on  *  Future  Salmon  Legislation,*  in  his  well  known  work 
entitled  The  Salmon,    *  Some  people,'  he  remarks, '  venture  to  say 

*  that  the  infliction  of  sterility  on  the  waters  by  artificial  means 
'  is  natural,  because  river  courses  are  the  natural  drains  of  the 
'  country,  and  because  thus  it  is  natural  that  all  dirt  should  descend 

*  through  these  drains.  But  there  is  neither  proof  nor  probability  as 
'  to  this  being  a  correct  interpretation  of  the  designs  of  nature  in 
'  the  making  of  rivers ;  and,  though  it  were  otherwise,  the  fact  would 

*  not  be  much  to  the  purpose.  Nature,  we  beg  to  suggest,  intended 
'  river  courses  for  rivers,  and  rivers  ai*e  naturally  composed  of  water 
'  that  rises  from  the  groimd,  and  water  that  fails  from  the  clouds, 

*  there  is  no  written  proof  nor  visible  probability  that  nature 
'  designed  river  courses  as  conduits  or  open  sewers  for  the  running 

*  off  of  lime,  soda,  and  vitriol  On  the  contrary,  there  is  good 
'  evidence  that  nature  intended  rivfers,  among  other  good  purposes, 

*  to  furnish  a  supply  of  drink  to  man,  beast,  and  bird,  to  say  nothing 
'  offish  ;  and  it  is  a  fair  inference  that  whatever  renders  rivers  unfit 
'  for  so  obvious  and  great  a  purpose  is  a  violation  of  the  designs  of 
'  nature.  Indeed,  it  would  be  quite  enough  to  say  that  nature, 
'  beyond  all  doubt,  designed  rivers  to  be  the  habitation  of  fish ;  and 
'  that  if  lime,  vitriol,  soda,  and  filth  are  incompatible  with  fish,  it 

*  is  not  the  fish  but  the  filth  that  is  out  of  place.' 
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When  the  Inspector  was  in  the  Annan  district  a  very  efficient  Salmon-ladder 
salmon-ladder  was  being  placed  on  what  used  formerly  to  be  an  MuiTwate?^ 
impassable  dam  on  the  Water  of  Milk,  a  tributary  of  the  Annan, 
above  which  there  are  several  miles  of  fine  spawning  ground.     It 
is  stated  that  a  number  of  salmon  have  since  passed  tliough  it  to 
the  upper  waters. 

The  last  river  visited  by  the  Inspector  was  the  Truim,  a  valuable  The  Tniim. 
spawning  tributary  of  the  Spey,  into  which  it  falls  at  Invemahaven, 
6  miles  south-west  of  Kingussie,  The  Spey  District  Board  com- 
plained that  the  proprietor  of  Glentniim  had  placed  an  illegal 
artificial  obstruction  across  the  bed  of  the  Truim,  which  not  only 
formed  a  fine  lie  for  salmon  but  also  materially  interfered  with  the 
fi-ee  passage  of  fish  to  the  upper  waters.  TTiere  seems  to  be  no 
doubt  that  the  complaint  of  the  Spey  District  Board  is  well-founded, 
and  that  the  obstruction  is  illegal  and  might  be  got  rid  of,  at  the  in- 
stance of  the  Spey  District  Board,  by  an  action  of  Declarator  and 
Removal  or  other  legal  process. 

It  seems  to  be  desirable,  now  that  the  Fishery  Board  have  been  Fishery  Board 
nearly  10  years  in  existence,  to  glance  briefly  at  the  work  which  it  ^  the  Salmon 
has  done  in  connection  with  the  Salmon  Fisheries.     We  venture  Scotland, 
to  think  that  a  reference  to  the  Reports  of  the  Board  and  of  the 
Inspector   of  Salmon  Fisheries  will  shew  not  only  that  all   the 
Salmon  Fisheries  in  Scotland,  including  those  in  the  Inner  and 
Outer  Hebrides,  and  in  the  Orkney  Islands,  have  been  carefully 
inspected,  but  also  that  the  best  means  of  improving  the  river 
and  sea-fisheries  have  been  laid  before  Parliament  in  the  Annual 
Reports.    That  many  of  these  improvements  have  not  been  carried 
out,  owing  to  various  opposing  causes,  the  Board  regret.     But  the 
record  remains  of  what  might  be  done  and  how  to  do  it,  and  the 
suggestions  made  may  yet  possibly  be  carried  into  eflFect. 

It  ought  also  to  be  kept  in  view,  with  reference  to  the  Board's  pro- 
cedure with  regard  to  the  Salmon  Fisheries,  that  their  powers  under 
the  Act  which  creates  them  and  defines  their  authority  are  of  a 
very  limited  and  indefinite  nature.  It  is  true  that  by  the  '  Fishery 
'  Board  (Scotland)  Act,  1882,'  it  is  provided  by  section  5,  sub-section 
2,  that  *  The  Fishery  Board  shall  have  the  general  superintendence 
'  of  the  Salmon  Fisheries  of  Scotland,  and  shall  have  the  powers 
'  and  duties  of  Commissioners  under  the  Salmon  Fishery  Acts,  but 
'  without  prejudice  to  or  interference  with  the  powers  of  District 
*  Boards.'  It  is  somewhat  difficult  to  define — and  it  is  nowhere 
defined  or  determined — what  powers  are  conferred  on  the  Fishery 
Board  by  the  w^ords  *  general  superintendence.'  Then  as  to  *the 
'  powers  and  duties  of  Commissioners  under  the  Salmon  Fishery 
'  Acts,'  it  is  well-kno^vn  that  the  Scotch  Salmon  Fishery  Commis- 
sioners, whose  office  came  to  an  end  in  1882,  had  very  limited 
powers.  They  could  not  constitute  a  district,  fix  an  estuary,  inspect 
a  river,  or  report  on  a  complaint  from  a  District  Board,  without 
first  applying  to  the  Secretary  of  State  for  permission  to  do  so.  In 
fact,  they  had  nothing  like  the  power  of  any  English  Board  of  Con- 
servators under  the  39th  section  of  the  English  Salmon  Fisheries 
Act  of  1873,  Under  these  circumstances,  it  would  certainly  seem 
desirable  that  the  powers  and  duties  of  the  Fishery  Board  with 
regard  to  the  Salmon  Fisheries,  and  especially  with  regard  to  those 
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nuiaierous  Fishery  Districts  in  Scotland  which  have  no  I>i^ct 
Board,  should  be  defined  with  more  clearness  and  precision* 

In  spite,  however^  of  the  limited  said  indefinite  powers  posseseed 

by  the  Fishery  Boards  sk)mething  has  been  done  to  improve  the 

Salmon  Fisheries  since  their  institution.   The  Shetland  Iblaakli^  with 

their  valuable  and  varied  sea-trout  and  yellow  trout  fishing  have 

been  brought  tibd^r  the  operation  of  the  6o6t^  Sahnon  Fishery 

Acts;   natural  oblsttuctions  in  the  c$fie  of  several  rivers  have 

been  opened  up,  and  Salmon  permitted  t6  reach  spawning  grounds 

to  which   they  never  previously  had  access;  several  datns  over 

which  Salmon  had  formerly  to  be  lifted  by  the  river  watchers  have 

been  altered  so  as  to  afford  an  easy  passage  to. ascending  fish; 

the  close-time  applicable  to  many  rivers  has  been  changed  so  as  to 

be  more  in  conformity  with  the  physical  characteristics  of  eaA 

river ;  and,  in  one  or  tWo  instances^  attempts  have  been  made  to 

abate  poUution^i  by  the  establishment  of  sewage^&nnis  or  the  use 

of  catch-pits.    Little,  however,  comparatively,  has  been  done  of 

what  the  Board  strongly  recommended  to  be  done^ 

improvemento      Before  closing  our  Report,  it  seems  desirable  to  state  Iwiefly  certain 

saimon^^       improvements  which  might  be  made  in  the  existmg  Salmon  Flshary 

Fisheries  Act    Acts,  all  of  which  have .  been  recommended  in  the  various  Reports 

be^gfnrraif/    ^  *^^  ^^  ^^^  ^^  Constitution  in  1882,  and  mo8t>  if  not  all  of 

acceptable.      which,  would^  WO  belicve,  be  agreed  to  by  both  upper  fend  low^ 

proprietoi-s,  if  embodied  in  a  new  Salmon   Fisheries  BilL    We 

purposely  avoid  all  contentious  matter. 

Prohibition  of       1.  The  Sale  of  Salmou  caught  during  the  extension  of  time  tor 

^u  htXrin^^  rod-fishing  should  be  prohibited.    It  is  very  properly  prohibit^ 

thc^exteiiSSf  bOth  by  the  Tweed  and  by  the  English  Salmon  Fishery  Acts ;  far, 

fi.shiiT*^^^"^  as  long  ds  the  market  is  open,  nets  will  be  used  for  its  supply  as 

'^  *"^  well  as  rods,  ftnd  great  facilities  and  encouragement  will  be  given 

to  illegal  fishing.    The  following  letter  from  Mr  Eden,  one  of  the 

original  Commissioners  of  Scotch  Salmon  Fisheries,  to  Mr  Young, 

clearlv  shows  that  it  Ivas  the  intention  of  the  Commissioners  to 

prohibit  such  sale  I — ^'  My  Dear  Sir, — I  hear  fix)m  Mi*  Leslie  that 

'  you  desire  to  know  what  was  the  opinion  of  Mr  Leslie's  colleagiies 

*  in  the  original  Salmon  Fisheries  (Jommission  respecting  the  pei> 

*  mission  to  sell  Salmon  caught  by  rod  after  the  net  season  is  cloted. 

*  Mr  t'fenneirs  opinion  was  at  one  with  mine  in  this,  aa  in  most 

*  other  points  respecting  the  Salmon  Fisheries  ;  and  the  Iwrhole 

*  Commission,  while  desiring  to  permit  the  rods  to  fish  lohger  than 
'  the  nets,  were  most  anxious  to  prohibit  fish  so  tciken  by  the  rod 
'  from  being  sold  or  offered  for  sale.  I  think  this  most  desirable, 
'  for  as  long  as.  the  market  is  open  it  will  be  supplied,  and  for  its 
'  supply  nets  will  be  lised  as  well  as  rods.' 

District  Boards      2.  At  present,  if  a  District  Board    neglects  to  observe  the 

officeunui  their '^^^^^^  triennial  election,  the  Board  lapses,  and  there  is  no 

successors  are   means  of  reconstituting  it  under  the  existing  Salmon  Fishery  Acts. 

appointed.       j^  would  be  desirable  to  insert  a  provision,  in  any  future  Act,  that 

District  Boards  shall  remain  in  office  until  their  successors  aa*e 

appointed,  and  giving  power  to  the  sheriff  of  a  county,  on  the 

petition  of  any  two  proprietors  of  Salmon  Fishings  in  a  district  in 

that  county,  to  tBconstitute  a  District  Board,  which  had  heea 

allowed  to  lapde  owing  to  a  neglect  to  observe  the  stsltutory 
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trietiiiial  ^^lieiietioii  px)vided  few"  :l)y  aecticm' 2*  of  fte^Sa^^ 
Fisheries  Act  of  iSfe;         ^  * 

3.  Every  District  Board,  within  its  owb  distriot,  should  have  Ih^  Power  to 
cwme  powers  for  the  preyention  of  pollutions  in  riveirs  mnd  waters  ^  prevlnt**"^"* 
as  lire  at  preseiit  competeiitt  to  idpaiian'  owners  in  ^uidi'  distidet:  poUntions. 
At  presetLt  District  Boards  have  no  such  power,  and  they  can  only 
prosecute  under  the  13th  section  of  the  Salmon  Fisheries  Act  of 

1862,  and  its  so-called  Amendment,  by  the  16th  section  of  the  Act 
of  1868,  t^hich  have  proved  utterly  inadequate  to  {nreveait  c»r  JEbhatii 
pollutions. 

4.  It  was  recently  decided  in  the  case  of  Captain  Dunbar  Proprietoi-s  of 
Brander  of  Pitgavehy,  who  is  prbprietor'of  Salmon  OFishings  in  tbe«ei  Fisheries  to  be 
in  the  district  of  the  River  Lossie,  and  leceefe  of  aH  the  rod-fishirig*  enUUed  to  pro- 
in  tiiafc  river,  that  he  war  not  entitled  to  pproeecufe  the  manu^  ^"g^^^^^*'^^^^ 
fiicturers  tm  the  Lossie  for  havii^  no  hecks  on  the  Icides  aiid  ri6  Bye-iaws^bere 
fish-passes  on  the  dams  connected  with  their  manufactories/because  ^'JJict^)*!^ 
there  is  no  District  Board  for  the  Lossie,  and  the  29th  section  of 

the  Salmon  Fisheries  Act  of  1862  povides  tibtot,  ^  In  the  evait^    • 
'  any  person  refusing  or  negleothig^to  obey  any  Byie-law  inade  1^ 
'  the  Commissicmers,  the  Clerk  nmy  ap^y  to  tdie^  Sheriff  by 

*  summaiy  petition  in  ordinary  farm,  praymg.to  teive  suph  person 
'  ord^ea  to  obey  the  same,  and  the  Sh^n  shall  tsike  such  pro* 
^  ceedings  and  make  such  orders  theisupon  as  be  shall  think  fit.' 
It  has  been  held  iihat,  nnder  iins  section,  no  one  but  the  Glei^  to 
a  District  Board  can  prosecute  for  the  cdntarav^ition  of  a  Bye- 
law;  and  the  effect  of  this  decision  is  simply  to  make  the  Salmon 
Fishery  Acte  and  relative  Bye-laws  inapplicable  and  useless  in  the 
numerous  fishery  districts  where  there  are  no  District  Boa^ ; 
for  the  Bye-laws  reffulate  districts,  estuaries,  close-timiB,  meshes 
of  netis,  dams>  laoes  and  water-wheels,  cruives,  and  fised 
engines ;  and,  if  no  one  but  the  Cleo^  to  a  District  Board  can  bring 
an  action  for  a  breach  of  any  c^  these  Bye-laws,  it  is  clear  that, 
wherever  there  is  no  District  Board,  the  Bye-laws  may  be  violated 
with  impunity.*  The  remedv  is  either  to  insert  after  the  word 
'Clerk/  in  the  above  quotea  section,  the  Words  'or  any  pro- 
'  prietor  of  salmon  fisheries  in  the  district,'  or  to  make  an  addition 
to  the  37th  section  of  the  Salmon  Fisheries  Act  of  1868,  which 
will  then  read  as  follows — the  additional  words  being  printed  in 
italics : — *  Any  proprietor  of  a  fishery  shall  be  held  to  have  a  good 
^  title  and  interest  at  law  to  sue  by  action  any  other  proprietor  or 

*  occupier  of  a  fishery  within  the  district,  or  any  other  person  who 
'  diall  use  €ttiy  illegal  en^ne  or  illegal  mode  of  fishing  for  catch- 

*  ing  salmon  within  the  district,  or  who  shall  contravcTie  or  fail  to 

*  ooeerve  cm'jf  Bye-ktwJ 

6.  Li  addition  to  hecks  upon  lades,  there  should  be  a  provision  smolt  proof- 
far  smolt-proof  gratings  above  mill-wheels,  and  -especially  ^^J^^efl^^^^^^ 
turbine- wheels,  at  the  time  when  the  smolts  are  descending  tomui-wheeil 
the  sea.    Diagrams  illustrating  the  construction  and  use  of  sudi 
smolt-ffuards  will  be  found  in  Appendix  No.  10  to  the  Report  of 
the  Select  Committee  appointed  to  inquire  into  the  present  state 
of  the  laws  affecting  the  ©almon  Fisheries  of  England  ^nd  Wales, 
printed  in  1870.    The  30th  clause  of  'The  Salmon  Fisheries 

*  See  also  the  case  of  '  Blair  v.  Sandeman  k  Lumsden,  20th  July,  1869.' 

aK»  b 
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iviii  .      Report  on  Salmdn  Fish^nea. 

'  (Ireland)  Acfc,  1863/  provides  ftat  *  Wh^e  a  turbine  or  simiter 
'  hydraulic  machine  which  may  be  injurious  to  salmon,  or  the  young 
^  of  salmon,  in  their  descent  to  the  sea,  is  supplied  from  rivers 

*  frequented  by  salmon,  the  person  owning  or  using  such  a  machine 
'  shall,  during  the  time  in  which  such  descent  to  the  sea  takes 

*  place,  provide  gratings  or  other  eflScient  means  to  prevent  such 
'  salmon  or  young  of  salmon  from  passing  into  such  machine/ 

ProLibition  of       6.  It  might  be  advisable  to  insert  in  any  future  Act  a  pro- 
f^e^^^^         hibition  against  fishing  in  any  lade  belonging  to  any  mill   or 
manufactory  by  any  net,  engine,  or  device,  under  a  penalty  of  £5 
for  each  oflFence,  and  forfeiture  of  the  net,  engine,  or  device  used 
in  such  fishing.    It  is  well-known  that  a  great  deal  of  poaching 
takes  place  in  such  ladea     This  prohibition  should  not  apply, 
however,  to  the  proprietor  of  the  Salmon  Fishings  in  that  najrt  of 
the  river  from  which  the  lade  is  supplied,  or  to  any  one  wno  has 
permission  from  him. 
^finition  of        7.  There  is  no  definition,  either  in  the  Act  of  1862  or  in  that  of 
tutes afixed     1868,  of  what  Constitutes  a  fixed  engine.     The  following  definition 
engine.  would,  it  is  thought,  be  unobjectionable,  and  it  woula  have  the 

effect  of  effectually  preventing  the  use  of  the  deadly  and  destruc- 
tive hang-net  in  rivers  and  estuaries: — 'From  and  after  the 
'  passing  of  this  Act,  the  terms  "  fixed  net "  and  "  fixed  engine  '■ 
'.  shall  respectively  mean  and. include  any  net  or  engine  used,  or 

*  whidi  may  be  used,  for  the  capture  of  salmon,  saving  and  except- 

*  ing  fishing  by  net  and  coble,  as  lawfully  used  and  practised  at  the 

*  time  of  the  passing  of  this  Act.' 

Prohibition  of  8.  There  appears  to  be  a  pretty  general  feeling  in  favour  of 
d^funtu  the  Prohibiting  the  use  of  the  gaff  or  cleek  for  landing  salmon  until 
lat  May.  the  1st  May.    At  present  it  may  be  used  in  all  the  rivers  of  Soot- 

land,  except  the  Tweed,  during  the  whole  year.  Yet  it  seems 
somewhat  mccmsistent  and  absurd  to  legislate  for  the  preservation 
of  kelts,  and  at  the  same  time  to  allow  tnem  to  be  lacerated  by  the 
cleek  in  landing  them.  K  it  is  intended  to  preserve  kelts,  the 
landing-net  or  tne  hand  only  should  be  used  until,  they  have  left 
the  river.  The  netting  season  on  the  Tweed  closes  on  the  15th 
September ;  and  *  The  Tweed  Fisheries  Amendment  Act,  1859;' 
provides  by  its  16th  section  that  *  every  person  who  shall,  between 
'  the  15th  day  of  September  in  any  year  and  the  1st  of  May  in  the 
'  year  following,  in  fishing  with  a  rod  and  line,  use  any  cleek  or 

*  instrument  for  landing  fish  other  than  a  landing-net,  shall  be 
'  liable  to  a  penalty  not  exceeding  £5.'  In  England,  Boards  of 
Conservators  have  power  to  make  a  Bye-law  prohibiting  the  use  of 
the  gaff  duringf  certain  times  of  the  year.* 

Power  to  9,  In  practice.  District  Boards  instruct  the  river-watchers  to 

to'tokl  dS^***  take  diseased  fish  out  of  rivers  and  to  bury  them  above  the  highest 
eased  fish  out   flood-mark  in  cases  where  the  salmon  disease  has  shown  itseli 
But  there  is  no  specific  power  in  the  Acts  entitling  the  District 
Board  to  give*8uch  instructions,  as  there  certainly  ought  to  be. 
In  connection  with  this  subject,  it  should  be  mentioned  that  some 

*  Some  stdps  should  also  be  taken  to  prevent  the  practice  of  "sniggling,"  or,  as 
it  is  called  in  England,  "  strokehalling,  which  is  prohibited  under  a  penalty  by 
the  English  Salmon  Fisheries  Act  of  1878.  (See  my  first  Report  to  the  Board, 
page  177.) 


Digitized  by  VjOOQIC 


of  rivers. 


RepaH  on  Salmon  Fisheries.  xix 

gentlemen  of*  distingtiished  scientific  attainments  are  of  opinion 
that  the  burying  of  diseased  fish,  except  at  a  gi^eat  distance  from 
the  river,  is  of  very  doubtAil  utility,  because  rain  filtering  through 
the  soil  might  carry  the  germs  of  infection  back  into  the  water. 
If  this  view  be  correct,  cremation  would  be  the  only  remedy. 

10.  By  the  33d  section  of  the  Salmon  Fisheries  Act  of  1868,  the  Mminmm 
penalty  for  an  offence  under  that  Act  or  the  Act  of  1862  is  to  be  P^^^^^^i^^- 
not  less  than  half  the  greatest  penalty  that  may  be  imposed  on  a 
conviction  for  a  second  offence,  and  the  full  penalty  for  a  third  or 

any  subsequent  offence.  But,  in  practice,  it  not  unfrequently 
happens  that  a  mere  illusory  penalty,  such  as  2s.  6d.  or  Ss.,  is  im- 
posed fora  first  offence.  We  venture  to  think  that  there  should  be 
a  minimuvi,  as  well  as  a  vidximunij  penalty,  and  that  the  former 
should  be  one-fourth  of  the  latter  (see  section  VI.,  sub-section  a., 
of  Summary  Procedure  Act,  1881), 

11.  There  are  about  500  miles  of  rivers  and  40,000  acres  of  lochs  compulsory 
in  Scotland  barred  against  salmon  by  obstructions  in  the  shape  g?^^^  ^      ^^^ 
of  impassable  water- falls.     In  some  of  these  cases,  the  cost  of  to  make  natural 
enabling  salmon  to  surmount  the  obstruction  would  probably  not  obstructions 
be  repaid  by  the  increased  value  of  the  waters  opened  up.     But,  ^imou.^ 

in  the  great  majority  of  cases,  the  cost  of  opening  up  the  barrier 
would  be  amply  repaid.  As  the  law  at  present  stands,  however,  it 
is  only  by  agreement  with  the  proprietor  of  the  obstruction  that 
District  Boards  can  get  permission  to  make  it  passable.  If  the 
proprietors  refuse,  neither  the  District  Board  nor  the  Fishery 
Board  for  Scotland,  nor  the  Secretary  for  Scotland,  can  do  any- 
thing. They  are  utterly  helpless.  In  a  Salmon  Fishery  Bill 
brought  in,  in  1861,  by  Lord  Advocate  Moncreiff  and  the  late  Sir 
George  Lewis,  the  following  clause  provided  compulsory  powers  for 
making  natural  obstructions  passable  for  salmon : — '  If  any  natural 
'  obstruction  shall  exist  in  any  river  which  prevents  the  fi-ee 
'  passage  of  salmon,  salmon -laddere  shall  be  constructed  so  as  to 

*  permit  and  allow  such  passage  at  all  times  over,  across,  or  through 
'  the  same,  and  if  the  owner  of  the  soO,  land,  or  fishery,  in  or  upon 
'  which  such  obstruction  exists,  shall  refuse  or  neglect  to  allow  such 
'  salmon-ladder  to  be  constructed  within  fourteen  days  of  being 

*  thereunto  required  in  writing  by  the  Central  Board  or  their 
'  Secretary,  or  by  the  District  Board  or  their  Clerk,  or  by  any 

*  surveyor  or  inspector,  it  shall  be  lawful  for  the  Central  Board  or 

*  for  the  Sheriff  within  whose  jurisdiction  the  obstruction  or  cause 
'  of  interruption  is  wholly  or  partially  situated,  upon  the  applica- 
'  tion  or  information  of  the  Clerk  of  the  District  Board  respectively, 
'  to  order  and  direct  that  such  salmon -ladders  shall  be  constructed 

*  by,  or  under  the  inspection  or  direction  of,  a  proper  person  to  be 

*  appointed  by  the  Central  Board  or  District  Board  or  such  Sheriff^ 

*  and  at  the  expense  of  the  District  Board,  in  such  manner  as  may 
'sufficiently  effect  the  object  intended  with  the  least  possible 
'  injury  to  the  property  of  such  owner.' 

12.  Under  the  39th  section  of  the  English  Salmon  Fisheries  Act  Power  to 

of  1873,  Boards  of  Conservators  have  received  pretty  extensive  ^  make  bTJ^ 
powers  to  make  Bye-laws  for  the  better  protection,  preservation,  laws, 
and  improvement  of  the  Salmon  Fisheries  within  their  respective 
districts ;  and  of  this  power  Mr  Willis  Bund  remarks  in  his  '  Law 
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'  of  Salmon  B^heries  in  England  and  Wales  * :—'  Perhaps  the  most 
'  important  part  of  the  Salmon  Fishery  Act,  1873,  is  the  power 

*  given  to  Boards  of  Conservators  to  make  Bye-laws  for  the  better 
'  execution  of  the  Salmon  Fishery  Acts,  1861  to  1873,  within  their 
'  district.  Before  1861  various  local  Acts  regulated  the  fisheries  in 
'different  rivers,  but  the  Salmon  Fishery  Act, 4861,  repealed  all 
'  these,  so  far  as  they  related  to  salmon,  and  laid  down  the  principle 

*  of  one  fixed  law  for  every  river  in  England  and  Wales.  Although 
'^the  principle  was  sound  in  theory,  yet  in  practice  it  has  been 

*  found  absolutely  necessary  that  it  should  be  relaxed  in  some 

*  degree.    Each  river  has  its  own  peculiarities  of  detail,  and  these 

*  can  never  be  dealt  with  by  general  legislation ;  what  is  most  vital 
'  for  one  river  may  prove  ruinous  for  another ;  and  hence  for  a  long 
'  time  past  Boards  of  Conservators  have  been  asking  for  power  to 

*  adapt  the  law  to  the  circumstances  of  their  district.  This  power 
'  has  at  last  been  granted,  and  each  Board  can  now,  within  the 

*  limits  prescribed  by  the  Act,  modify  the  general  law  so  as  to  suit 
^  the  peculiarities  of  its  district.'  It  might  possibly  be  worth  con- 
sidering, with  reference  to  any  future  Act,  whether  a  similar  power 
might  not  be  advantageously  conferred  on  District  Boards  in  Scot- 
land, under  certain  limitations  and  restrictions.* 

13.  In  our  Seventh,  Eighth,  and  Ninth  Reports  we  had 
the  honour  of  bringing  under  your  notice  the  extensive  illicit 
traffic  in  salmon  from,  various  pai*ts  of  Scotland  to  English  and 
foreign  markets ;  and  in  our  last  Report  we  write,  as  follows, 
with  regard  to  the  best  means  of  checking  it : — '  The  Board  regret 
to  state  that  the  illicit  traffic  in  salmon  fi'om  Newburgh  and 
elsewhere  on  the  Tay,  and  from  other  localities  in  Scotland,  to 
English  and  foreign  markets,  still  continues,  no  legislation  having 
yet  taken  place  to  carry  out  the  steps  which  we  had  the 
honour  to  recommend  in  our  Seventh  Report  as  necessary  to 
prevent  it  As  the  matter  is  one  of  much  importance,  and  as  it 
is  understood  to  be  occupjdng  the  attention  of  the  Fisheries 
Department  of  the  Boarcf  of  Trade  and  of  the  Fishmongers 
Company  of  London,  we  beg  to  recapitulate  what  was  there  re- 
commended : — "  What  is  chiefly  required  in  Scotland  are  powers 
"  of  search  and  seizure,  conferred  on  officers  of  District  Boards, 
"  river- watchers,  police  officers,  &c.,  such  as  are  given  with  regard 
"  to  game  by  the  2nd  section  of  the  Poaching  Prevention  Act 
"  of  1862 ;  the  prohibition  of  the  sale,  offering  for  sale,  or  having 
"  in  possession  for  the  purpose  of  sale,  of  salmon  caught  during 
"the  extension  of  time  for  rod-fishing;  and  the  throwing  on 
"persons  in  whose  possession  salmon  are  found,  in  a  district 
"where  the  annual  close-time  has  commenced,  the  onvs  of  prov- 
"  ing  that  they  got  them  in  a  district  where  it  was  still  legal  to 
"  take  them.  All  these  advantages  have  been  possessed  for  some 
"  years  past  iii  England,  and  why  they  should  be  withheld  from 
"  Scotland  where  the  salmon  fishings  are  far  more  valuable,  and 
"  the  facilities  for  poaching  iso  much  greater,  it  is  difficult  to  com- 
"  prehend.    Generally  speaking,  it  may  be  said  that  the  English 

*  Sach  Bye-laws,  of  coarse,  should  not  be  at  variance  with  the  provisions  of  the 
Salmon  Fishery  Acts,  and  should  require  the  sanction  of  the  Secretary  for  Scotland 
before  coming  into  operation. 
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' ''  Acts  throw  the  burden  oi  proof  to  a  great  extent  cm  the 
' "  persons  in  whose  possession  unseasonable  salmon  are  found, 
'  "  whereas  the  Scotch  Acts,  as  interpreted  by  the  Courts,  throw  it 
'^'on  the  prosecuton  It  may  also  be  stated  that  the  Tweed 
'  **  Fisheries  Act  Of  1859,  section  10,  throws  the  burden  of  proof 
•'  "  on  persons  selling,  or  offering  for  sale,  salmon  caught  during  the 
'  ''annual  close-time,  that  sudi  fish  were  not  taken  contrary  to 
*  *  the  povisions  of  the  Act ;  and,  in  the  19th  section  of  the 
' "  English  Salmon  Fisheries  Act  of  1873,  the  burden  of  proof  is 
'  "  also  thrown  upon  the  person  having  unseasonable  salmon  in  his 
* "  possession." ' 

14.  As  r^ards  the  Scottish  side  of  the  Solway  Firth,  where  the  The  Soiway 
salmon  fisheries  suffer  so  much  fi:om  the  ravages  of  the  whammel  "^  '* 
or  hang-nets,  the  great  thing  wanted  is  to  make  the  Act  7  &  8 
Yict.  cap.  95,  and  its  Amendment  by  the  25th  section  of  the  Salmon 
Fisheries  Act  of  1868,  to  apply  to  the  Solway  Firth.  That  Act 
and  its  Amendment  have  proved  most  efiicacious  in  preventing  and 
suppressing  salmon  poaching  in  other  parts  of  Scotland.  It  is 
owing  to  a  mere  legal  technicality  that  they  cannot  be  enforced  on 
the  Scottish  shore  of  the  Solway,  and  there  can  be  no  doubt 
whatever  that  they  ought  to  be  made  to  apply  to  it.  This  matter 
will  be  found  fully  discussed  in  the  Tenth  Keport  of  the  Inspector 
of  Salmon  Fisheries,  who  visited  the  Nith  and  Annan  Districts  on 
the  Solwav  in  the  course  of  last  summer,  and  whose  Report  imme- 
diately follows  that  which  we  have  now  the  honour  to  submit. 

In  the  course  of  last  autumn,  while  on  a  visit  to  America,  Sheriff  ^e  Hockin 
Guthrie-Smith,  the  Vice-Chairman  of  the  Board,  was  much  im-  ^  ^*^' 
pressed  by  the  remarkable  facilities  afforded  by  a  recently  invented 
fish-way  for  enabling  the  migratory  salmonid®  to  surmount  dams 
and  other  obstructions  in  sabnon  rivers.  The  inventor  is  Mr 
Bobert  Hockin,  one  of  the  Inspectors  of  Fisheries  in  Nova  Scotia. 
His  fish-way  has  been  patented  both  in  Canada  and  in  the  United 
States  of  America,  and  has  received  the  approbation  of  such  com- 
petent judges  as  Mr  Wilmot,  Superintendent  of  Fish  Culture  in 
Canada,  and  Colonel  Marshall  Macdonald,  the  Head  of  the  Fishery 
Commission  of  the  United  States  at  Washington.  The  Vice- 
Chairman  has  received  plans  of  this  fish-way,  which  are  hereafter 
reproduced  in  our  Beport,  and  which  will  clearly  show  its  charac- 
teristics. 

The  chief  object  of  a  fish- way  is  to  enable  migratory  fish  to  pass 
easily  over  the  obstruction  on  which  it  is  placed,  whenever  the 
river  is  in  such  a  state  as  to  induce  them  to  run.  No  fish-way 
that  does  not  fulfil  this  condition  can  be  called  a  successful  one. 
A  fish-way  should  be  easy  of  access,  and  should  be  placed  in  such  a 
position  as  to  attract  the  fistu  It  should  also  not  be  too  expensive 
and  should  not  require  frequent  repairs.  Yet,  how  few  of  our  fish- 
ways  in  Scotland  fulfil  these  conditions.  £ither  the  gradient  is  too 
steep,  so  that  the  rush  of  water  prevents  the  ascent  of  running-fish ; 
or  the  fish-way  is  made  in  the  wrong  place ;  or  the  supply  of  water 
to  it  is  liable  to  be  obstructed ;  or  the  fisb-way  itself  is  apt  to  be 
choked  up  by  gravel  and  debris ;  or  it  is  liable  to  be  injured  by 
freshets  and  ice  so  as  to  need  constant  repairs*    It  is  thought  that 
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tbe  Hockin  fish-way  is,  in  a  great  degree,  exempt  from  tliese 
objections. 

Many  forms  of  fish-way  have  been  devised  to  facilitate  the 
ascent  of  running-fish,  such  as  Mr  GaiFs  lock  swimming  pass  in 
England,  Colonel  Macdonald  and  Mr  Brackett's  fish-ways  in  the 
United  States  of  America,  and  the  fish- way  of  Mr  Bogers  in  Canada; 
all  of  which  are  clever  and  ingenious,  and  have  been  successfully 
applied  in  various  parts  of  Europe  and  America.  But^  on  the 
whole,  the  recent  invention  of  Mr  Hockin  seems,  in  some  respects, 
superior  to  any  of  them.  One  special  advantage  of  it  is,  the  position 
of  the  orifice  through  which  it  is  supplied  with  water.  The  supply 
can  never  fail  so  long  as  there  is  water  in  the  dam — and  this  is  a  great 
point — as  the  orifice  is  far  below  the  level  of  the  water  in  the  dam. 
Whether  the  orifice  will  not  be  liable  to  be  choked  up  with  the 
gravel,  which  is  brought  down  in  floods,  by  some  of  our  rapid 
Highland  rivers,  is  a  point  more  difficult  to  determina  Most  of 
the  fish-ways  in  Scotland  are  supplied  with  water  through  a  cut 
made  in  the  crest  of  the  dam ;  so  that,  whenever  the  water  falls 
below  the  crest,  the  supply  ceases,  and  the  pass  is  useless. 

The  following  description  by  its  inventor,  and  the  drawings  which 
illustrate  and  succeed  it,  will  give  a  good  idea  of  the  peculiarities 
and  advantages  of  the  Hockin  fish-way: — 'Deciding  that  the 
'  great  defect  of  fish- ways  in  use  was  from  the  fact  of  their  being 
'  fed  from  the  surface,  and  that  it  would  be  of  great  value  if  one 
'  could  be  obtained  that  was  fed  from  beneath,  I  instituted  a  series 
'  of  experiments  last  winter  with  this  object  in  view,  and  succeeded 
^  in  inventing  a  pass  which  is  a  simple  solution  of  the  difficulty. 
'  It  may  shortly  be  described  as  a  hole  in  the  bottom  of  the  dam, 
'  with  the  velocity  of  the  discharge  so  reduced  that  a  fish  may  con- 
'  tend  against  the  current,  and  swim  into  the  pond  above.  It  con- 
'  sists  of  a  series  of  compartments,  having  approximately  a  level 

*  floor,  with  side  walls,  ends,  and  transverse  partitions  (every  4  feet  of 
^  its  length)  from  the  bottom  of  the  dam  to  above  the  water  line ; 
'  these  compartments  connected  with  one  another,  and  with  the  pond 
'  above  and  the  river  below  the  dam,  by  submerged  apertures 

*  approximately  on  the  level  and  preferably  in  alignment  for  the 

*  passage  of  fish.  The  water  in  the  several  compartments  will  be 
'  lower,  step  by  step,  from  inflow  to  outlet,  and  will  flow  out  of  the 
'  last  aperture  under  a  head  of  about  2  feet  (it  can  be  made  less), 

*  and,  therefore,  with  so  little  velocity  that  fish  can  swim  into  the 
'  first  compartment  and  into  the  pond  above.    Here,  then,  is  a  fish- 

*  way  which  is  not  of  very  great  length,  28  or  32  feet,  sufficient 
'*  for  any  average  dam.  It  is  built  from  the  bottom  of  the  pond 
'  up,  80  that  ice  cannot  form  under  it  nor  raise  it ;  and  from  its. 

*  structure,  with  partitions  every  4  feet,  it  is  necessarily  strong  and 

*  compact  Freshets  can  make  no  torrent  through  these  passes 
'  and  tear  them  out  The  apertures  being  submerged  cannot  be 
'  choked  with  debris,  and  they  can  be  so  far  removed  from  the 
'  bottom  as  to  obviate  any  danger  from  that  source.  What  is  per- 
^  haps  most  important  is,  that  it  adapts  itself  to  the  height  of  water 

*  in  the  dam ;  for,  so  long  as  there  is  water  in  the  dam,  the  fish-way 

*  will  be  supplied.  The  importance  of  this  will  be  recognised  when 
'  it  is  remembered  that  a  fish- way  has  no  friend  in  the  mill-owner. 
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'  and  that  the  mainfcenaDce  of  the  rights  of  free  access  to  spawning 
'  grounds  depends  upon  the  vigilance  of  Fishery  Officers*  The 
'  velocity  of  discharge  being  so  reduced,  the  loss  of  water  does  not 
*  materially  aflfect  the  mill-owner.'* 

Plate  I.  gives  a  side  view  of  the  fish-way  as  constructed  with 
aperture  of  discharge  under  the  water  in  the  river  below  the  dam. 
Here,  under  the  darkened  shadows  of  the  dam,  the  light  shining 
through  the  aperture  is  quite  noticeable. 

Plate  II.  shows  the  heights  of  the  water  attained  in  the  several 
compartments  in  the  fish-way  on  Cumminger  Dam  where  a  Hockin 
fish-way  has  been  placed,  and  Plate  III.  in  the  fishway  on 
Doyle's  Dam,  In  the  latter  fishway  the  aperture  was  oval-shaped, 
11  inches  high  and  9  inches  wida  In  the  Cumminger  Dam  it  was 
9  inches  high,  7  inches  wide,  and  of  the  same  sliape.  There  is 
ample  evidence  to  show  that  fish  have  gone  through  them  with  a 
full  head  of  water. 

We  have  the  honour  to  be, 

My  Lord, 

Your  Lordship's  most  obedient  Servants, 

THOMAS  J.  BOYD,  Chairman. 

JOHN  GUTHEIE  SMITH,  Deputy-Chairman. 

GEOEGE  H.  M.  THOMS. 

D.  M'KECHNIE. 

J.  E.  G.  MAITLAND. 

J.  COSSAK  EWAET. 

JAMES  JOHNSTON. 

WILLIAM  BOYD. 

W.  ANDEESON  SMITH. 


*  A  working  model  of  the  Hockin  Fishway  has  been  sent  from  Canada,  and  may  be 
seen  at  the  Office  of  the  Fishery  Board,  101  George  Street,  Edinburgh. 
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REPORT. 


I  HAVB  the  honour  to  report  that  on  the  4th  and  5th  of  June  last,  in  ObBtrnotionB 
company  with  the  Vice-Chairman  of  the  Fishery  Board,   Mr  White,  ^^u®.?^®' 
Solicitor,  Forfar,  and  Mr  Malloch,  of  Perth,  the  inventor  and  patentee  of  ^^^  gj^. 
Malioch's  Automatic  Fish-pass,  I  carefully  inspected  the  obstructions  on  the  gowrie  Bridse 
River  Ericht  between  Blairgowrie  Bridge  and  Westfield  dara  which  prevent  and  Westfield 
salmon  from  having  access  to  what  was,  early  in  the  present  century,  one  Jj*™.»  *"^^  "^ 
of  the  best  salmon-fishings  in  Scotland,  and  also  to  the  rivers  Ardle  and portionsof 
Shee,  which  unite  to  form  the  Ericht  a  few  miles  above  Blairgowrie.  the  Ardle  and 

That  the  salmon-fishings  in  the  Ericht,  for  2  miles  downwards  from  the  Shee. 
rapid  and  fall  termed  the  Keith,  were  at  one  time  excellent — though  that 
fine  stretch  of  water  is  at  present  salmonless — there  can  be  no  doubt 
whatever. 

In  Sir  John  Sinclair's  Statistical  Account  of  Scotland,  published  between 
1790  and  1800,  the  following  occurs  in  the  description  of  the  parish  of 
Blairgowrie : — '  The  Keith,  a  natural  cascade,  considerably  improved  by 
'  art.  It  is  so  constructed  that  the  salmon,  which  repair  in  great  numbers 
'  to  it,  cannot  get  over  it  unless  when  the  river  is  very  much  swelled. 
' .  .  .  Many  gentlemen  from  all  quarters  repair  to  this  river  for  amuse- 
'  ment.  From  the  Keith,  for  about  2  miles  down  the  river,  there  is  the 
'  best  rod-fishing  to  be  found  in  Scotland,  especially  for  salmon.' 

In  the  account  of  the  parish  of  Eattray  it  is  stated  that  '  sportsmen 
'  look  upon  the  Water  of  Ericht  as  one  of  the  finest  rivers  for  rod-fishing, 
'  both  for  trout  and  salmon.'  It  is  also  stated  that  '  sometimes  salmon 
'  are  caught  in  the  Ardle,  and  it  abounds  in  trouts.' 

So  recently  as  1835,  as  can  be  shown  from  the  Valuation  Boll  of  the 
county  of  Perth,  these  fishings  were  worth  £164,  16s.  annually.  At 
present  no  one  would  give  £1  a  year  for  them,  so  utterly  are  they  ruined 
by  obstructions  and  pollutions,  and  the  abstraction  of  almost  all  the 
water  when  the  river  is  low  by  the  enormous  lades  which  supply  the 
mills  and  manufactories  at  Blairgowrie. 

In  his  well-known  work.  The  Angler^s  Companion  to  the  Rivers  and 
Lochs  of  Scotland,  published  in  1845,  Mr  Stoddart  writes  as  follows  : — 

*  The  Ericht  is  formed  by  the  junction  of  the  Shee  or  Blackwater  with 

*  the  Ardle,  and  is  received  into  the  Isla  about  2  miles  below  Blairgowrie. 
'  Neither  the  Ericht  or  Isla  are  much  esteemed  as  trouting  streams,  and 

*  in  regard  to  Salmon,  with  which  at  one  time  tJiey  abounded,  these  are 
^  now,  comparatively  speaking,  scarce,  .at  least  during  the  open  season. 
'  The  whole  rental  of  the  Ericht,  from  Keith  to  Blairgowrie,  amounts 
'  only  to  £21,  128. ;  whereas,  in  1804,  no  fewer  than  336  salmon  and 
'  grilse  were  taken  at  one  haul  close  to  the  above-mentioned  village.' 

In  1870,  Mr  Stoddart  wrote  me  as  follows  about  the  Ericht : — *  Your 
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*  inquiries  about  the  Ericht  lead  to  the  recollection  that  I  stayed  a  week 
'  at  Blairgowrie  in  August  1861,  and  my  impression  at  that  time  was, 

*  that,  as  a  tributary  of  the  Isia,  and  one  of  the  feeders  of  the  Tay  qualified 

*  in  an  eminent   degree   for  the  reception  of   breeding  salmon,  it   was 
'  receiving  cruel  treatment  at  all  hands.     The   fish  were  purposely,  I 

*  understood,  kept  down  by  one  of  the  influential  proprietors  near  the 

*  mouth,  and  rarely  found  opportunity  to  gain  the  fine  stretch  of  spawning- 
'  ground  extending  towards  the  Bridge  of  Callie,  and  beyond  it  into  the 

*  Shee  and  Ardle.     The  Act  of  1862,  I  thought,  had  put  to  rights  the 

*  then  existing  abuses,  but  it  appears  it  has  not  done  so/ 

It  is  quite  apparent  from  the  above  authorities  that  the  salmon-fishings 
in  the  Ericht,  within  living  memory,  were  of  considerable  value.  It  is 
equally  apparent  that  they  have  now  almost  ceased  to  exist. 

On  Thursday  afternoon  I  carefully  inspected  the  obstructions  at  Blair- 
gowrie, beginning  with  Westfield  dam,  which  is  highest  up  the  river.  At 
the  time  the  Ericht  was  very  low,  owing  to  the  long  continuance  of  dry 
weather,  and  scarcely  any  water  was  coming  over  the  dams,  while  long 
stretches  of  the  river's  bed  were  nearly  quite  dry,  owing  to  the  almost 
total  absorption  of  the  water  by  the  lades.  Not  a  drop  of  water  was 
coming  over  Westfield  dam,  and  the  Macdonald  fish  way,  on  the  left  bank 
of  the  river,  had  the  appearance  of  having  been  dry  for  weeks,  and  was 
very  much  choked  up  with  gravel. 

The  state  of  the  Ericht  in  dry  weather  shows  that  the  recommendation 
made  twenty  years  ago  by  Mr  Buckland  and  myself,  in  our  Report  of 
1871,  that  some  control  should  be  exercised  by  legislative  enactment 
over  the  quantity  of  water  taken  from  salmon  rivers  by  millers  and 
manufacturers  was  not  uncalled  for. 

The  dam  at  Ashbank  and  its  Macdonald  fishway  were  in  the  same 
position  as  those  at  Westfield. 

When  I  visited  the  Keith,  which  is  a  long,  narrow,  foaming  rapid, 
headed  by  a  fall  of  considerable  height  and  volume,  I  was  told  by  the 
gardener  at  Keith  House  that  he  had  sometimes  seen  salmon  in  the  deep 
pool  at  the  foot  of  the  Keith,  but  he  did  not  think  that  they  ever 
succeeded  in  getting  up.  I  adhere  to  the  opinion  which  I  expressed 
many  years  ago,  when  I  first  inspected  the  Keith,  that  the  only  way  to 
enable  salmon  to  ascend  is  to  cut  a  pass  through  the  conglomerate  rock 
on  the  right  bank,  beginning  a  good  way  up,  pretty  close  to  the  right 
bank,  and  to  carry  this  cutting  down  to  nearly  the  foot  of  the  rapid,  not 
far  from  which  there  is  a  sort  of  natural  salmon-ladder  in  the  rocks. 

The  fishway  on  the  low  dam  immediately  above  Blairgowrie  Bridge  is 
in  the  wrong  place,  and  is  too  smooth.  But  when  the  river  is  in  such  a 
state  as  to  induce  salmon  to  run — that  is  to  say,  clearing  and  subsiding 
after  a  flood — I  think  that  they  will  be  able  to  ascend  over  the  rough 
stones  that  form  the  face  of  the  dam. 

Between  this  dam  and  the  Keith  there  is  a  second  and  considerably 
higher  dam,  with  a  fishway  on  it  formed  of  smooth  wooden  planks — about 
the  worst  material  of  which  a  fishway  can  be  constructed.  This  should 
be  roughened  by  having  planks  nailed  on  at  intervals.  I  was  glad  to 
see,  however,  that  a  suggestion  I  made  some  years  ago  has  been  given 
effect  to,  and  that  a  cut  has  been  made  through  the  crest  of  the  dam 
down  to  the  head  of  the  fishway. 

On  Friday,  the  5th  June,  I  inspected  the  Ericht  above  Westfield  dam, 
and  the  lower  portions  of  the  Ardle  and  Shee.  There  are  some  fine  rocky 
pools  and  streams  on  the  Craighall  Water,  on  the  Ericht.  There  are 
about  6  miles  of  the  Ericht  between  Westfield  and  the  junction  of  the 
Shee  and  Ardle   near   Bridgn   of   Cally.     The   Ardle   has  a  course   of 
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13,  and  the  Shee  of  15  milee.  The  former,  for  several  miles  above 
the  jonction,  abounds  in  fine  gravelly  spawning-ground,  and  has  several 
good  pools  suitable  for  salmon,  if  they  could  only  be  enabled  to  reach 
them.  The  Shee  is  a  much  more  rapid  stream  than  the  Ardle,  uid  its 
bed  is  more  rocky.  It  faUs  nearly  700  feet  in  15  miles.  It  abounds, 
however,  in  splendid  pools  and  streams.  But  at  Netherton  Bridge  there 
is  a  dam  connected  with  a  wool  mill,  which  forms  a  most  serious  obstruc- 
tion, 9  feet  perpendicular,  which  no  salmon  could  surmount  There  is  no 
fish-pass. 

It  is  stated  by  several  persons  well  qaalified  to  judge  that,  owing  to  a  Junction  of 
change  in  the  stitsam  of  the  Tay  close  to  its  junction  with  the  Isla,  caused  "^^y  ^^^  ^^^*- 
by  the  erection  of  a  croy  on  the  right  bank  of  the  Tay,  where  there  is  at 
present  a  ferry,  salmon  do  not  take  the  Isla  so  freely  and  readily  as  they 
used  to  do.  At  the  junction  the  Isla  is  dead  water,  almost  without  a 
current)  whereas  there  is  a  strong  current  in  the  Tay,  which  proves  more 
attractive  to  the  fish  than  the  dead  water  in  the  Isla.  If  this  be  the  case, 
unless  a  change  can  be  effected  by  removing  the  croy,  the  proposed 
restoration  of  the  salmon-fishings  in  the  Ericht  below  the  Keith,  and  the 
bringiiig  salmon  up  into  the  Shee  and  Ardle,  will  be  greatly  increased  in 
difficulty,  as  the  Ericht  is  a  tributary  of  the  Isla,  and  all  salmon  reaching 
it  must  of  course  first  pass  tlirough  the  Isla. 

A  few  miles  from  Blairgowrie  there  is  a  very  objectionable  artificial  Obfitructions 
obstruction  on  the  small  river  Lunan,  which  I  saw  and  examined  in  the  on  the  Lunan. 
course  of  my  inspection,  and  which  was  complained  of  by  various  persons 
in  the   neighbourhood  as  entirely  preventing  the  ascent  of  salmon  to 
several  lochs  belonging  to  the  basin  of  the  Lunan. 

The  Lunan  has  a  course  of  15  miles,  and  flows  into  the  Isla  about  3 
miles  above  the  junction  of  that  river  with  the  Tay.  The  dam  in  question 
is  situated  only  2  miles  above  the  point  where  the  Lunan  joins  the  Isla. 
It  is  of  considerable  height,  with  a  long  face  or  apron,  and  has  no  fish- 
pass.  At  present  it  is  an  a'bsolute  obstruction.  Above  it  there  is  a  long 
series  of  lochs,  containing  only  pike,  perch,  and  trout ;  but  if  this  dam 
were  made  passable,  salmon  would  have  access  to  the  whole  of  them, 
which  would  immensely  increase  the  value  of  the  fishings.  These  lochs 
together  cover  an  area  of  at  least  500  acrea  Their  names  are  as  follows  : 
-^Loch  Drummellie,  Loch  of  Cluny,  Loch  of  Butterstone,  Loch  of  the 
Lows,  imd  Loch  Graigniah.  It  would  not  be  very  difficult  or  expensive 
to  make  this  dam  passable  by  building  a  subsidiary  dam  across  the  narrow 
channel  of  the  stream  a  little  way  below  the  main  dam,  and  placing  a 
diagonal  plank  or  board  along  the  apron  of  the  main  dam.  But  I  was 
informed  by  Mr  Anderson  of  Blairgowrie  that  the  Lunan  above  the  dam 
does  not  bring  down  gravel  when  in  flood.  And  if  this  be  the  case,  it 
occurred  to  me  that  the  utterly  inefficient  Macdonald  fish  way  at  Westfield, 
which  is  choked  up  with  gravel  and  so  rendered  useless  whenever  the 
Ericht  is  in  flood,  might  be  removed  and  applied  to  the  dam  on  the 
Lunan,  of  course  with  the  permission  and  consent  of  the  Tay  District 
Board. 


On  the  11th  of  June  last  I  commenced  my  inspection  of  Loch  Venachar,  Inspection 

Loch  Achray,  and  Loch  Katrine,  and  their  connecting  and  tributary  of  Loch 
1  ■     -^t,  V  enftcnar, 

stwams.  j^^jj  Achray 

Befoie  the  erection  of  the  Glasgow  Water  Works  Embankment  and  ^nd  Loch 
Sluices  at  the  outlet  of  the  Teith  from  Loch  Venachar,  salmon  had  free  Katrine. 
access  into  the  loch,  and  the  Goilantogle  Ford,  immortalised  by  Sir 
Walter  Soott»  was  immediately  below  the  efflux  of  the  hver  from  the  lake. 
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The  Forth  District  Board  and  i^e  Cominifisioners  of  Scotch  Salmon 
Fisheries,  after  much  trouble  and  many  meetings,  at  last  sucoeedcki  ht 
making  an  arrangement  by  which  salmon  were  enabled  to  ascend  to  Loch 
Venachar  by  the  old  river  channel,  and  so  avoid  the  totally  impracticable 
barrier  presented  by  the  embankments  and  sluices  at  the  head  of  the  new 
cut 

I  have  several  times  visited  the  Embankment  and  Sluices  at  the  outlet  of 
Loch  Venachar,  the  first  time  in  1870,  along  with  the  late  Frank  Buckland. 
At  that  date  scarcely  any  salmon  could  get  up,  and  in  their  answers  to 
the  printed  queries  issued  in  1870  the  Forth  District  Board  write  as 
follows : — *  The  works  at  the  outlet  of  Loch  Venachar  totally  prevent  tbe 

*  passage  of  fish  to  a  large  area  of  first-rate  breeding  water.  They  were 
'  erected  only  a  few  years  ago,  but  the  effect  of  them  has  been  to  render 

*  unavailable  about   2  miles  of  spawning  ground.     On  an  examination 

*  and  report  made  for  the  Forth  District  Board,  it  was  stated  that  only 
'  two  fish  had  been  seen  in  the  river  above  the  loch  during  the  whole  of 
'  the  spawning  season  of  1868.' 

Since  the  above  was  written,  however,  matters  have  much  improved,  and 
a  good  many  salmon  now  yearly  find  their  way  into  Loch  Venachar  and 
the  spawning  grounds  above,  as  many  as  twenty-nine  fish  having  been 
captured  in  a  year  in  the  loch  above  the  embankment  But  none  of  these 
salmon  get  up  by  the  new  cut  and  the  water  works'  sluices  and  ladders. 
They  all  ascend  by  the  old  river  channel.  At  the  waste-weir  leading  into 
it  on  the  left  bank  beyond  the  sluices,  there  is  an  efficient  fish-pass,  with 
a  gradient  of  1  in  20,  that  of  the  apron  of  the  weir  being  1  in  6.  Below 
this  there  are  two  other  weirs,  each  having  a  fish-pass  with  an  easy  gradi- 
ent in  order  to  facilitate  the  passage  of  salmon.  If,  when  th^  river  is  in 
fiood  and  the  compensation  water  is  given  through  the  sluices,  the 
remainder  was  regularly  sent  over  the  waste-weir  into  the  old  river  chan- 
nel, fish  would  not  have  much  difficulty  in  ascending.  But  there  should 
be  some  one,  in  the  interests  of  the  Forth  District  Board,  to  see  that  this 
was  regularly  done.  Loch  Venachar  is  a  beautiful  sheet  of  water,  nearly 
4  miles  in  length,  and  upwards  of  half  a  mile  in  maximum  width.  Besides 
salmon,  it  contains  very  fine  trout,  perch,  and  large  pike.  It  is  connected 
with  Loch  Achray  by  a  stream  upwards  of  a  mile  long  called  the  Dubh 
Abhain.  Loch  Achray  is  much  smaller  than  Loch  Venachar,  being  only 
a  mile  and  a  quarter  in  length  and  from  2  to  3  furlongs  wide.  The 
Achray  water  flows  into  it  from  Loch  Katrine.  It  contains  trout,  sea- 
trout,  pike,  and  perch.  There  is  no  reason  why  there  should  not  be 
salmon  also,  as  there  is  no  obstruction  on  the  stream  between  Loch  Achray 
and  Loch  Venachar.  But  they  are  rarely  caught  The  landlord  of  the 
Trossachs  Hotel,  however,  told  me  that  two  were  caught  in  1890  and  two 
in  1891.  I  walked  up  the  beautiful  wooded  valley  through  which  the 
Achray  water  flows  from  Loch  Katrine  into  Loch  Achray.  This  stream 
is  a  mile  and  three-quarters  in  length,  and  when  in  flood  is  amply  sufficient 
in  volume  to  allow  salmon  to  ascend  into  Loch  Katrine.  But  there  is  an 
obstruction  near  the  efflux  of  the  river  from  the  loch,  in  the  shape  of  the 
sluices  belonging  to  the  Glasgow  Water  Works,  which  effectually  prevents 
their  upward  passage.  Between  the  end  of  the  sluices  and  the  farther  or 
left  bank  of  the  outflow  from  Loch  Katrine,  there  is  a  low  dam  of  massive 
stones,  and  below  that  a  rocky  and  broken  stretch  of  stony  ground.  I 
think  that  the  best  way  to  enable  salmon  to  get  up  without  interfering 
with  the  sluices  would  be  to  make  a  cut  in  this  dam  close  to  the  sluices, 
and  to  carry  it  down  into  the  Achray  water,  opening  out  into  the  stream 
below  the  totally  inefficient  salmon  ladders  connected  with  the  sluices. 
If  this  were  done — and  it  would  not  be  a  costly  operation — ^when  the 
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iiTer  was  in  flood  and  fish  running  np  they-woold  first  meet  the  stream 
from  this  new  cut  and  ascend  by  it  into  the  loch,  instead  of  vainly 
attempting  the  present  impassable  salmon  ladders. 

Loch  Katrine  is  a  grand  and  beautiful  loch  with  magnificent  surround- 
ings of  rock,  mountain,  and  woodland.  It  is  364  feet  above  the  sea,  and 
measures  8  miles  in  length  by  nearly  a  mile  in  extreme  width  off  Letter 
Farm.  It  has  a  maximum  depth  of  78  fathoms.  The  Glengyle  water,  in 
which  there  is  good  spawning  ground,  flows  into  its  head,  and  no  fewer 
than  forty-eight  streams  and  rivulets  leap  down  the  hill-sides  to  join  its 
waters.  It  contains  char,  abundance  of  fine  trout,  and  pike  running  up  to 
20  lbs.  weight.  But  during  the  twenty  years  I  have  been  connected  with 
the  fisheries,  I  have  never  heard  of  any  salmon  being  captured  in  it.  As 
already  mentioned,  there  is  fine  spawning  ground  in  Glengyle  water,  and 
80  there  is  also  in  the  Stob-a-Chair  water,  which  runs  into  Loch  Katrine 
opposite  the  Black  Island.  If  the  alteration  I  have  suggested  near  the 
sluices  on  the  Achray  water  should  ever  be  carried  out,  it  might  be  worth 
while  putting  salmon  fry  into  these  two  streams.  The  trout  fishing  in 
Loch  Katrine  has  greatly  improved  since  the  level  of  the  loch  was  raised 
sevend  feet  for  the  supply  of  Glasgow  with  water.  Stronachlachar  Hotel 
is  the  best  station  for  the  angler,  and  about  the  finest  fiyshing  in  the  loch 
IB  between  that  hotel  and  Glengyle. 

The  chain  of  lakes  which  I  have  described,  beginning  with  Loch  Yen-  Difficulty  of 
acher  and  ending  with  Loch  Katrine,  are  all  much  infested  with  pike,  to  ^^^^^  ^^^° 
the  great  detriment  of  the  salmon  and  trout  fishing;  and  the  innkeepers  at  J^^^Lochs 
the  Trosachs  Uote1|  and  at  Stronachlachar  and  Callander,  are  greatly  exer- 
cised in  their  minds  how  to  thin  out  or  exterminate  the  ^ike.  My  old 
friend  and  colleague,  Frank  Buckland,  used  to  recommend  trying  to  destroy 
them  in  spring  in  their  spawning  season,  when  they  ascend  ditches  and 
shallow  runs  of  water,  for  the  purpose  of  propagating  their  species.  Hang- 
nets  have  also  been  recommended.  But  in  large  and  deep  lochs  such  as 
those  in  question  it  is  almost  impossible  to  get  rid  of  pike.  Sixty  ye^rs 
ago  there  were  no  pike  in  Loch  TuUa,  from  which  the  River  Orchy,  the 
chief  feeder  of  Loch  Awe,  issues.  The  trout  fishing  in  Loch  TuUa,  both 
for  quality,  number,  and  weight,  was  then  unsurpassed  in  Scotland.  But, 
unfortunately,  pike  were  put  in,  and  in  a  short  time  they  not  only  nearly 
ruined  the  fishing  in  Loch  Tulla,  but  also  found  their  way  through  the 
Orchy  into  Loch  Awe;  so  that  the  chief  expense  of  the  Loch  Awe  Fisheries 
Improvement  Association  is  now  incurred  by  their  eflbrts  to  thin  out  the 
pike ;  and  the  Marquis  of  Breadalbane  is  compelled  to  have  recourse  to 
netting  and  other  means  to  keep  down  the  pike  in  Loch  TuUa,  and  in  its 
tributary  streams,  especially  the  Luine-nan-Beathach. 

That  pike  have  long  been  a  scourge  to  salmon  fry  and  trout  in  the  lochs  of 
the  Trossachs  district  isshownby  thefoUowing  extract  from  theaccountof  the 
parish  of  Callander,  taken  from  Sir  John  Sinclair's  Statistical  Account  of 
Scotland  published  about  a  hundred  years  ago.     'Salmon,'  says  the  writer, 

*  are  found  in  the  Teith  and  in  the  northern  branch  thereof,  all  the  way  to 

*  Balquhidder.     They  are  much  more  rare  in  the  southern  branch,  owing, 

*  probably,  to  the  large  pikes  in  Loch  Venachar  and  Loch  Achray,  which 

*  are  enemies  to  other  fish.    Trouts  abound  in  all  the  lakes  and  streams  of 

*  this  parish ;  and  parrs  in  every  stream*      Whitings,  which  some  fisher- 

*  men  say  are  young  salmon,  which  others  reckon  a  distinct  species  of 

*  tront,  are  coounon  in  the  Teith  in  July  and  August.     Pikes  and  jacks 

<  are  very  numerous  in  Loch  Venachar  and  Loch  Achray,  in  the  south 

<  branch  of  the  Teith,  and  in  some  stagnant  pools  near  Callander.  They 
'  gi^ow  to  a  large  size,  and  are  frequency  caught  from  11  to  20  lbs.  each. 
'  Tbey  may  be  taken  at  all  times  with  bait,  for  which  parr  are  esteemed 

beet ;  but  they  are  most  esteemed  in  June^  July,  and  August' 
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If  it  is  desired  to  take  pike  oat  of  a  loch,  it  is  most  difficcdt  to  do  so 
by  means  of  an  ordinary  drag-net.  They  will  avoid  it  in  tbe  cleverest 
manner  possible.  The  best  plan  is  to  set  a  trammel-net  along  the  edge 
of  the  weeds,  and  then  beat  the  latter  and  drive  the  fish  out,  when  they 
will  mesh  themselves  in  the  net  Evening  is  the  best  time  to  kill  the 
larger  pike,  who,  during  the  day,  remain  in  the  deep  water,  but  come  in 
at  nightfall  to  the  shore  to  the  mouths  of  the  bums  that  run  into  the 
loch,  where  they  find  small  trout  and  other  food  brought  down  by  the 
streams. 
Liters  or  A.  deadly  mode  of  killing  pike  is  by  liggers  or  trimmers.     The  ligger  or 

kfiiw  PiVft*^  trimmer  is  a  long  cylindrical  float  made  of  wood,  or  cork,  or  rushes  tied 
together  at  each  end ;  to  the  middle  of  this  float  a  string  is  fixed  from  8  to 
15  feet  long ;  this  string  is  wound  round  the  float  except  2  or  3  feel  when 
the  trimmer  is  to  be  put  into  the  water,  and  shghtly  fixed  by  a 
notch  in  the  wood  or  cork,  or  by  putting  it  between  the  ends  of  thei  rushes. 
The  bait  is  fixed  on  the  hook,  and  the  hook  fastened  to  the  end  of  the 
pendent  string,  and  the  whole  is  then  dropped  into  the  water.  By  this 
arrangement  the  bait  floats  at  any  required  depth,  which  should  have 
some  reference  to  the  temperature  of  die  season — ^pike  swimming  near 
the  surface  in  fine  warm  weather,  and  deeper  when  it  is  colder,  but 
generally  keeping  near  their  peculiar  haunts.  When  the  bait  is  seized  by 
a  pike,  the  jerk  loosens  the  fastening,  and  the  whole  eking  unwinds — the 
wood,  cork,  or  rushes  floating  at  the  top  indicating  what  has  happened. 
Floate  of  wood  or  cork  are  generally  painted,  to  render  them  mow  dis* 
tinctly  visible  on  the  water  to  the  fishers  who  pursue  their  amusement  and 
the  liggers  in  boats.  Floats  of  rushes  are  preferred  to  the  others,  as  least 
calculated  to  excite  suspicion  in  the  fish. 

Some  writers  of  high  authority  on  all  matters  relating  to  sport  have 
expressed  a  strong  opinion  that  pike  should  not  be  extirpated  or  thinned 
out  in  large  and  deep  lochs  like  Loch  Yenachar  and  Loch  Katrine* 
Mr  St  John,  for  example,  writes  as  follows  on  the  subject  in  his  charm- 
ing volume  8port  in  Morayshire : — *  It  is  a  fallacy  to  Suppose  that^  j^e 

*  are  detrimental  to  the  sport  of  the  fly-fisher — ^that  is,  in  tiie  Highland 
'  lakes,  where  there  is  depth  and  space  enough  for  both  kinds  of  fish  to 
'  live  and  flourish;  of  course  pike  kUl  thousands  and  tens  of  thousands 
'  of  small  trout,  but  the  fault  of  most  Highland  lakes  is  that  there  are  toe 
'  many  trout  in  them,  and  the  fly-fisher  works  for  a  month  witliout  killing 
'  a  trout  above  a  pound  weight ;  pike  keep  down  the  overstock ;  there  are 
'  still  plenty  and  more  than  pleni^  of  trout  remaining  in  the  water,  and  of 
'  a  better  size  and  quality  than  where  they  are  not  thinned.  I  have  invari- 
'  ably  found  this  the  case,  and  that  I  could  catch  a  greater  weight  of 
'  trout  in  a  loch  where  there  are  pike  than  where  the  trout  had  no  enemies 
'  to  keep  down  their  daily  increasing  numbers,  besides  which,  though  the 
'  pike  is  piscivorous,  he  is  also  most  decidedly  as  omnivovous  as  a  pig  or 

<  an  alderman ;  a  great  part  of  the  food  of  the  pike  consists  of  frogs, 

<  leeches,  weeds,  <kc. ;  young  wild  ducks,  water-hens,  and  even  water-tiats, 
'  do  not  come  amiss  to  him.  Like  a  shark,  the  pike  when  hungry 
'  swallows  anything  and  everything  that  has  the  misfortune  to  come  wi^in 

<  reach  of  his  murderous  jaws.  If  the  fact  could  be  ascertained,  I  would 
'  back  a  scUmoferox  of  10  lbs.  weight  to  kill  more  trout  in  a  week  than  a 
'  pike  of  the  same  weight  would  in  a  month.  I  never  killed  a  large  trout 
'  without  finding  the  remains  of  other  trout  within  him,  sometimes,  too, 
^  of  a  size  that  must  have  given  him  some  trouble  to  swallow.    In  fine, 

*  I  am  strongly  of  opinion  that  pike  should  be  encouraged  in  all  large 
'  Highland  l£^es  where  the  trout  are  numerous  and  small.  There  is  no 
'  doubt,  too,  that  the  large  trout,  ^nith  a  due  respect  to  the  lex  Udionis^ 

*  feed  on  Ae  ififiEmt  pike  as  freely  as  the  pike  feed  on  the  jonng  trout' 
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There  is  a  beautiful  fitream  runniDg  for  7  miles  through  Glen  Finglaa,  Falls  in  Glen 
an  ancient  deer  forest  of  the  Scottish  kings,  which  joins  the  Dubh  Abhain  Finglaa. 
at  Bridge  of  Turk,  a  quarter  of  a  mile  below  the  foot  of  Loch  Achray. 
In  its  upper  part  it  is  a  steep' and  rapid  torrent,  but  in  the  middle  portions 
there  is  a  considerable  f^xtent  of  beautiful  gravelly  spawning  ground.    But, 
unfortunately,  below  this  the  stream  plunges  into  a  deep,  rocky,  pictur- 
esque goi^e  where  there  are  several  rapids  and  waterfalls  which  at  present 
forbid  the  ascent  of  salmon,     The  attention  of  Mr  Buckland  and  myself 
was  directed  to  these  many  years  ago,  and  our  opinion  then  was  that  it 
was  better  to  leave  matters  alone,  as  it  would  cost  too  much  to  open  up  the 
spawning  ground  f  and  a  careful  examination,  in  the  course  of  last  summer, 
convinces  me  that  our  opinion  was  correct.     There  are  several  falls  in  the 
lower  course  of  the  stream.    One  of  these  is  about  a  mile  above  the  Bridge 
of  Turk,  and  is  not  less  than  9  feet  in  height ;  but  on  the  right  bank  there 
is  a  sort  of  natural  salmon  ladder,  with  a  resting  pool  in  the  centre,  which 
without  much  expense  might  be  widened,  deepened,  and  made  more  easy 
in  gradient,  so  as  to  allow  salmon  to  ascend.     Above  this  is  anoth<^r  fall, 
almost,  if  not  quite,  insurmountable,  as  on  the  very  crest  of  the  fall  there 
IB  a  projecting  rocky  ledge,  against  which  fish  attempticg  to  ascend  would 
be  certain  to  knock  their  heads  and  fall  back  into  the  pool  below.     This 
ledge  would  require  to  be  blasted  away,  in  the  event  of  any  attempt  ever 
bemg  made  to  enable  fish   to  ascend   to  the  spawning  grounds  above. 
Beside  these,  there  are  several  smaller  falls  in  the  gorge.     But  they 
would  scarcely  stop  salmon.     Below  all  these  falls  there  are  beautiful, 
deep,  rocky  pools,  forming  fine  lies  for  fish. 


There  can  be  no  doubt  that  the  number  of  salmon,  grilse,  and  sea-trout  Salmon 
annually  brought  to  the  market  would  be  immensely  increased  if  the  prin-  ^^Jf^,.^" 
dpal  natural  obstructions,  in  the  shape  of  waterfalls,  which  at  present  ^^^  ]^^^ 
prevent  the  ascent  of  salmon  to  hundreds  of  miles  of  rivers  and  thousands  County  Sligo, 
of  acres  of  lochs,  were  made  passable ;  and  upon  this  subject  the  Fishery  Ireland. 
Board,  in  their  ninth  and  last  Report  on  the  Scotch  Salmon  Fisheries,  have 
expressed  a  very  decided  opinion,  after  having  uniformly  and  consistently 
advocated  such  a  change  in  the  existing  laws  as  would  enable  natural 
obstructions  to  be  made'  passable,  even  in  the  case  where  the  proprietors 
of  the  obstruction  refused  their  consent — due  compensation,  of  course, 
being  made  to  such  proprietors  for  any  injury  to  fishing  or  amenity  which 
they  might  sustain. 

In  their  ninth  Report  they  write  as  follows,  on  page  10 : — *  There  are 
'  three  chief  causes  that  have  operated  to  prevent  the  opening  up  of  the 

*  obstructions  which  at  present  bar  about  500  miles  of  rivers  and  lochs 
'  against  the  ascent  of  salmon.     These  are  (1)  the  natural  unwillingness 

*  of   the  proprietors  of  such  falls  to  allow  them  to  be  interfered  with, 

*  sometimes  because  there  is  a  f»roductive  pool  immediately  below  the 
'  falls,  which  they  fear  might  be  spoiled ;  sometimes  from  consideration  of 

*  amenity — such  proprietors  possessing  at  present  an  absolute  veto,  there 
'  being  no  means  provided  by  which  arrangements  can  be  made  for 
'  opening  up  the  falls,  and  compensating  the  proprietors  in  the  case  of 
^  their  refusing  their  consent ;  (2)  the  claim  of  the  Cruwn  to  all  the  new 

*  Salmon  Fisheries  that  may  be  created  by  the  opening  up  of  natural 

*  obstructions  by  the  rii)arian  owners ;  and  (3)  the  claim  put  forward  in 

*  certain  cases  by  a  proprietor  below  a  fall — founding  upon  a  charter 
<  granting  him   the   Salmon   Fishings  throughout   a   whole  district  of 

*  country — ^to  the  Salmon  Fishings  above  the  fall  in   the    event  of  its 

S.  F.  c 
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*  being  opened  up,  though  neither  the  fall  nor  the  river  above  it  are  his 
*'  property.  But  for  the  operation  of  these  three  causes,  we  believe  that 
'  many  of  the  natural  obstructions  in  our  Scotch  salmon  rivers  would  by 

*  this  time  have  been  made  passable.' 

The  second  and  third  of  the  causes  above  enumerated  do  not  operate  in 
Ireland ;  and  in  that  country  we  accordingly  find  that  the  most  success- 
ful and  remunerative  attempts   have   been  made    to  open   up   natural  • 
obstructions  by  means  of  salmon  ladders. 

The  most  remarkable  of  these  attempts  was  made  about  thirty  years  ago 
on  the  Ballisodare  Eiver,  which  falls  into  a  southerly  branch  of  Sligo  Bay, 
on  the  west  coast  of  Ireland.  The  Ballisodare  has  a  drainage  area  of 
nearly  300  square  miles.  It  is  formed  by  the  junction  of  two  streams — 
the  Arrow  and  the  Owell — the  former  of  which  flows  through  Loch  Arrow, 
a  fine  lake  5  miles  long  and  nearly  a  mile  wide. 

The  obstructions  on  the  river  are  three  in  number,  and  are  of  the  most 
formidable  character — the  least  of  them  being  more  difficult  to  overcome 
than  the  Falls  of  Tummel.  Previously  to  the  erection  of  the  ladders,  the 
Ballisodare  River  never  contained  a  single  salmon  ;  since  the  erection  of 
the  ladders,  it  has  produced  from  8,000  to  10,000  salmon  annually.  In 
the  latter  part  of  June  last,  I  carefully  inspected  these  ladders  by  the 
direction  of  the  Fishery  Board. 

The  obstructions  consist  of  a  perpendicular  rock  32  feet  in  height, 
stretching  across  the  whole  breadth  of  the  mouth  of  the  river,  just  where 
it  falls  into  the  sea.  "WTien  the  river  is  in  flood  it  dashes  over  the  rock 
in  a  splendid  cascade,  which  tourists  come  from  a  great  distance  to  see. 
The  ladder  is  on  the  right  bank  of  the  river.  Its  mouth  enters  the  chief 
pool  below  the  falls,  where  the  principal  lie  of  the  fish  is.  It  is  on  the 
pool-and-jump  system  ;  the  stops,  formed  of  stone,  each  crossing  the 
whole  breadth  of  the  ladder,  with  the  exception  of  about  a  foot,  where 
there  is  a  free  opening  down  to  the  floor  of  the  ladder.  The  gradient  is 
so  easy — about  1  in  10  or  11 — that  the  salmon  never  jump  from 
pool  to  pool,  but  swim  up  through  the  openings  left  at  the  end  of  the 
stops.  As  many  as  sixty-seven  salmon  have  been  counted  going  up  this 
ladder  in  the  course  of  an  hour.  The  ladder  is  in  two  parts,  which  form 
an  angle  with  each  other.  The  pools  in  the  lower  part  are  very  spacious 
— about  9  feet  square. 

A  short  distance  above  the  first  fall  is  the  second,  a  perpendicular 
rock  12  feet  high,  termed  the  *  Pothole.'  Here  there  is  a  second  ladder, 
on  the  same  principle  of  construction  as  the  first,  with  this  exception, 
that  for  a  short  distance  above  where  it  enters  the  pool  below  the  fall  it 
passes  through  a  tunnel  cut  in  the  rock. 

The  third  and  last  obstruction  occurs  at  Collooney,  about  a  mile  above 
the  *  Pothole.'  Here  there  is  a  perpendicular  rock,  22  feet  6  inches 
in  height,  and  a  ladder  of  the  same  description  as  those  on  the  two  lower 
falls,  with  this  addition,  that  at  the  junction  of  the  two  branches  of  the 
ladder  there  is  a  spacious  resting-pool  about  15  feet  square.  At  the  top 
of  each  of  the  ladders  above  described  there  are  sluices  regulating  the  flow 
of  water. 

I  was  informed  that  the  cost  of  the  ladders  above  described  was 
£7000  ;  and  I  was  a*  the  same  time  told  that  the  clear  profit  of  the 
Fishery  opened  up  by  them,  after  paying  all  expenses,  including  the  ex- 
pense of  a  hatchery,  averages  about  £1500  a  year — certainly  a  handsome 
return  for  the  outlay. 

There  is  a  good  deal  of  rocky  gi'ound  in  the  bed  of  the  Ballisodare 
Eiver  unsuitable  for  spawning.      But  on  the  main  stream  and  its  two  j 
chief  tributaries  there  are  at  least  7  miles  of  fine  gravelly  spawning  \ 
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ground.      There  are  about  30  miles  of  river  and  several  lochs  above  the 
junction  of  the  Arrow  and  the  Oweli 

The  hatchery  near  the  mouth  of  the  Ballisodare  River  is  not  of  the 
most  modem  and  approved  construction,  and  the  river  wateJr  which  they 
use  is  by  no  means  perfectly  pure.  It  is  capable  of  hatching  out  neaHy 
100,000  salmon  fry  annually.  I  was  informed  that  for  some  time  past 
they  have  been  getting  salmon  ova  from  the  Khine,  with  the  view  of  in- 
creasing the  size  of  the  Ballisodare  salmon,  and  that  the  consequence  has 
been  a  considerable  increase  in  the  average  annual  weight  of  the  fish 
captured.  I  saw  a  number  of  salmon  in  the  icehouse.  They  were  very 
handsome  fish,  and  a  good  many  of  them  were  over  20  lbs. 

It  is  somewhat  remarkable  that  though  both  the  Sligo  River  and  the 
Ballisodare  discharge  their  waters  into  Sligo  Bay  within  a  few  miles  of 
each  other,  the  former  is  a  very  early  and  the  latter  a  decidedly  late 
river.  The  Sligo,  which  flows  out  of  Loch  Gill,  a  large  and  beautiful 
lake,  with  richly  wooded  banks  and  numerous  islands,  is  one  of  the 
earliest  salmon  rivers  in  the  United  Elingdom.  It  opens  for  betting  on 
the  1st  January  -,  and,  from  the  information  I  received  upon  the  spot,  it 
appeared  that.,  even  at  that  early  date,  the  salmon  are  in  excellent 
condition. 

In  the  Ballisodare  River,  on  the  other  hand,  the  first  clean  salmon 
do  not  make  their  appearance  until  the  month  of  March,  and  the 
chief  run  of  fish  is  in  July,  at  which  period  the  grilse  and  sea  trout 
ascend. 

The  Fishery  Board  have  obtained  working  drawings  of  the  Ballisodare 
ladders,  copies  of  which  will  be  found  at  the  end  of  their  Report. 

But  the  Ballisodare  is  not  the  only  river  in  Ireland  where  a  great  The  Galway 
fishery  has  been  developed  by  individual  energy  and  enterprise.  The  late  f^?^°" 
Mr  Thomas  Ashworth,  though  he  did  not  create  an  entirely  new  fishery 
like  Mr  Coopet  on  the  Ballisodare,  enormously  increased  the  value  of  an 
existing  fisheiy  by  means  of  salmon-ladders  in  connection  with  the 
Galway  River.  That  river  drains  Loch  Corrib  and  Loch  Mask,  two  spaci- 
ous expanses  of  water,  the  former  upwards  of  20  and  the  latter  10  miles 
long.  The  river  has  but  a  short  course  from  Loch  Corrib  to  where  it  joins 
the  sea  below  the  Town  of  Galway.  But  Mr  Ashworth,  at  an  expense  of 
£2000,  connected  Loch  Corrib  and  Loch  Mask,  by  means  of  salmon-ladders 
on  the  Cong  river,  and  thus  opened  up  a  vast  extent  of  breeding  ground 
which  was  carefully  protected  by  a  strong  force  of  river-watchers.  And, 
in  an  account  which  he  published,  he  shows  how  the  yield  of  the  fishery 
gradually  but  steadily  increased  until,  from  1603  salmon  and  grilse  in 
1853,  it  had  risen  annually  to  no  fewer  than  20,512,  or  more  than  a  ten- 
fold increase  in  1 2  years.     The  following  are  the  figures  for  these  1 2  years : — 


Years. 

Number  of 

Salmon  caught 

1853 

1,663 

1854 

3,158 

1855 

5,540 

1856 

5,371 

1857 

4,857 

1858 

9,639 

Years. 

1859 
1860 
1861 
1862 
1863 
1864 


Number  of 

Salmon  caught. 

9,249 

3,177 

11,051 

15,431 

17,995 

20,512 


Mr  Asbwortb  calculates  that  the  number  of  salmon  that  ascend  the 
ladder  every  year  is  not  less  than  40,000.  The  ladder  is  47  feet  in  length 
and  9|  feet  in  width.  The  gradient  is  1  in  9,  and  a  narrow  channel  about 
2  feet  wide  and  2  feet  deep,  cut  in  the  obstruction,  supplies  the  ladder 
itiih,  water.     The  transverse  steps  in  the  ladder  are  formed  of  masonry,  a 
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foot  thick,  and  have  passages  down  to  the  floor  of  the  ladder,  at  their 
extremities,  about  16  inches  wide.  There  are  intervals  of  3  feet  between 
the  steps.  The  ladder  is  very  rarely  completely  dry,  and  that  only  when 
the  river  is  exceptionally  low.  The  least  flood  gives  it  a  sufficient  supply 
of  water  for  salmon  to  ascend. 

Why  do  we  not  follow  such  good  examples?  There  are  far  better 
opportunities  in  Scotland  than  in  Ireland  for  creating  and  developing  new 
salmon  fisheries,  if  we  would  only  take  advantage  of  them. 


River  In  the  beginning  of  July  last,  I  inspected  the  river  Moriston,  which 

Moriston.  joins  Loch  Ness  at  Invermoriston.  The  Moriston  flows  for  20  miles 
through  Glen  Moriston  (the  valley  of  the  great  cascades),  and  falls  into 
Loch  Ness  7  miles  north-north-east  of  Fort  Augustus.  It  rises  in  Loch 
Clunie,  a  loch  about  5  miles  long  and  half  a  mile  in  extreme  width,  into 
the  head  of  which  falls  the  Clunie,  a  stream  nearly  5  miles  long.  The 
Moriston  is  quite  a  model  of  a  small  salmon  river,  abounding  in  fine 
streams  and  pools.  But  half  a  mile  or  so  above  its  junction  with  Loch 
Ness,  the  whole  body  of  the  river  rushes  over  a  rock  28  feet  in  height 
into  a  deep  spacious  pool  below.  Such  a  barrier,  of  course,  is  utterly 
insurmountable  by  salmon  in  any  state  of  the  river.  But  this  barrier  has 
been,  to  a  certain  extent,  overcome  by  a  salmon-ladder,  which  has  enabled 
fish  to  reach  the  long  stretch  of  river  above,  and  to  take  advantage  of  the 
fine  spawning-grounds.  The  catchment  basin  of  the  Moriston  is  158 
square  miles.* 

The  possibility  of  turning  the  Moriston,  like  the  Ballisodare  River  in 
Ireland,  from  a  trout  into  a  salmon  river,  was  first  brought  under  my 
notice  by  the  late  Mr  Thomas  Stoddart,  author  of  the  Anglers^  Companion 
to  the  Rivers  and  Lochs  of  Scotlandy  who  wrote  me  as  follows  on  ihe  21st 
March  1870  : — *  In  any  survey  you  may  be  called  to  make  of  our  Northern 
'  Rivers  it  strikes  me  that  some  attention  should  be  paid  to  the  Moriston 
'  in  its  capability  of  being  converted  from  a  mere  trouting  stream  into 
'  one  of  the  finest  salmon  rivers  in  Scotland,  and  that  at  a  comparatively 
'  small  cost.     In  the  course  of  an  angling  tour  I  took  in  the  autumn  of 

*  1866  with  the  Sheriif  of  Lanarkshire — Glassfoid  Bell — we  had  occasion 

*  to  pass  down  Glen  Moriston  on  our  way  from  Glen  Sheil  to  Inverness, 

*  and  I  was  greatly  struck  with  the  range  of  splendid  breeding-ground 

*  comprehended  in  the  course  of  the  river  on  its  leaving  Loch  Clunie, 

*  which  of  itself  would  furnish  a  fine  receptacle  for  salmon.' 

Since  the  above  was  written,  a  salmon-ladder  has  been  constructed  on 
the  left  bank  of  the  river,  by  which  salmon  have  been  enabled  to  surmount 
the  falls;  but  as  yet  not  in  sufficient  numbers  to  repay  the  cost  which 
has  been  incurred,  which,  I  was  informed,  amounts  to  nearly  £2000.  But 
efforts  are  still  being  made  to  improve  the  ladder,  which  are,  I  venture  tu 
think,  likely  to  be  crowned  with  ultimate  success.  When  I  visited  the 
river  in  July  last  it  was  in  full  flooH,  and  there  was  a  strong  current  in 
that  part  of  it  between  the  foot  of  the  falls  and  Loch  Ness,  which, 
when  the  stream  is  low,  is  generally  comparatively  still  and  quiescent 
From  sixty  to  seventy  salmon  have  been  seen  to  pass  the  ladder  in  a  year, 
and  they  have  been  caught  16  miles  above  the  falls.  No  grilse  have  as 
yet  been  got ;  but  a  number  of  parr  have  beeu  seen,  showing  that  the 
fish  have  bred  in  the  river.  Possibly  the  cutting  of  a  passage  outside 
the  river  round  the  falls   on  the  right  bank,  as  recommended  by  Mr 
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Backland  and  myself  in  1870,  would  have  been  the  most  effectual  way  of 
enabliog  fish  to  ascend.  But  it  would  have  cost  considerably  more  than 
the  present  ladder.  Salmon  do  not  enter  the  river  earlier  than  the  begin- 
niDg  of  March.  There  has  been  no  netting  in  the  pool  below  the  fall.  I 
was  told  that  there  are  papers  in  the  hands  of  Mr  Grant  of  Glen  Moriston 
showing  that,  so  far  back  as  1830,  salmon  were  taken  by  net  and  coble 
in  the  pool  below  the  fall,  and  sent  to  Inverness  and  sold.  I  was  also 
informed  that  the  Crown  had  made  a  claim  in  respect  of  the  new  Salmon 
Fishery  to  be  created  in  the  river  above  the  falls  by  the  erection  of  the 
present  ladder,  and  that  this  claim  had  been  idtimately  compromised  by 
the  payment  of  a  sum  of  £100  or  £150  for  a  charter  from  the  Crown. 
The  proprietor  already  possesses  a  Barony  title  fortified  by  prescription 
to  the  Salmon  Fishings  in  the  river  below  the  falL  It  will  be  re- 
membered that  in  their  9th  Report  the  Board  advert  to  this  claim  of  the 
Crown  to  all  new  fishings,  created  by  proprietors  on  a  salmon  river  open- 
ing up  impassable  obstructions,  as  one  of  the  chief  causes  that  has  pre- 
vented the  removal  of  such  barriers ;  and  it  will  also  be  remembered  that 
the  Committee  on  Crown  Rights  in  Scotch  Salmon  Fisheries,  in  their 
Report  of  May  1890,  write  as  follows : — *  The  greater  the  extent  of  spawn- 

*  ing  ground  that  can  be  opened  up  the  better  for  the  public  interest. 

*  We  therefore  recommend  that  in  all  cases  where  such  obstructions 
'  exist,  riparian  owners  be  encouraged  to  undertake  their  removal  by 
'  receiving  a  charter  of  the  fishings  ex  adverso  their  lands  on  favourable 

*  termSy'  and  the  12th  recommendation  of  the  Committee  is  : — '  On  the 
'  general  question  of  the  removal  of  natural  obstructions,  when  this  will 

*  open  up  unchartered  waters,  we  would  approve  of  power  being  conferred 

*  upon  the  Fishery  Board  to  require  or  undertake  their  removal,  and  when 
'  doing  so  to  prepare  a  scheme  regulating  the  interests  of  all  concerned.' 


After  leaving  Glen  Moriston,  I  proceeded  northwards  to  inspect  Upper  Upper  Loch 
Loch  Torridon  and  its  tributary  streams.     On  my  way  I  drove  along  the  Torridon 
side  of  Loch  Luichart  from  which  the  river  Conon  issues  to  leap  over  the  ^  ^^ 
impassable  Falls  of  Conon.    Above  these  Falls,  there  are  30  miles  of      ^         °^* 
beautiful  water  comprising  several  important  lochs,  including  Loch  Luichart 
(6  miles  long)  and  Loch  Roshk  (4  miles  long),  which  would  all  be  opened 
up  to  salmon  by  making  the  falls  below  Loch  Luichart  passable  and  the  rapid 
and  fall  between  Loch  Luichart  and  Loch  Cullen.     A  plan  for  doing  this 
was  furnished  by  the  late  Mr  William  Patterson,  C.E.,  of  Inverness,  many 
years  ago,  and  would  have  been  carried  out  by  the  upper  proprietors  if 
the  Crown  had  not  demanded  too  large  a  sum  for  granting  them  rights  to 
the  new  fishings,  which  would  have  been  thereby  created. 

Loch  Torridon  is  a  spacious  sea-loch  belonging  to  Applecross  parish  in 
RosB-shire.  Its  upper  part  is  very  remote  and  very  picturesque,  more  than 
a  dozen  miles  from  the  nearest  inn.  From  its  mouth  the  loch  stretches 
nearly  8  miles  eastward  to  the  entrance  of  Loch  Shieldag,  and  then  6  miles 
farther  eastward  to  the  foot  of  Glen  Torridon.  It  measures  4^  miles 
across  the  entrance,  contracts  near  Sheildag  to  less  than  half  a  mile ;  and 
afterwards,  in  Upper  Loch  Torridon,  attains  a  width  of  If  mile.  Steep 
and  lofty  mountains  look  down  upon  it,  two  of  which — Ben  Liagach  and 
Ben  Alligin — attain  a  height  of  3456  and  3232  feet  respectively.  The 
principal  feeders  of  Upper  Loch  Torridon  are  the  Torridon,  which  flows 
into  its  head,  and  the  Balgay,  which  issues  from  Loch  Damph  and  falls 
into  its  southern  side.  The  former  of  these  streams  runs  out  of  Loch- 
an-Aii^ch,  so  named  from  its  abounding  in  fish. 
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Obetractions  Sboftl7  after  feaohing  Loch  Torridon  I  proceeded  to  iiispeot  the 
on  Amhaiu  Amhain  Thrail^  the  prinoipal  tributary  of  the  Torridon,  which  flows  out 
ThraiL  ^f  ^  moontaiii  lake  nearly  a  square  nule  in  extent,  and  after  a  course  of 

about  3  miles  joins  the  Torridon  near  its  mouth.  There  are  deveral 
natural  obstructions  in  the  course  of  this  stream,  and  Lord  Lovelace,  to 
whom  it  belongs,  and  who  is  proprietor  of  the  estate  of  Ben  Damph  on 
the  south  shore  of  Loch  Torridon,  is  anxious  to  make  these  obstructiomi 
passable,  so  as  to  allow  of  the  ascent  of  salmon  into  the  loch  from  which 
it  flows.  I  accordingly  carefully  inspected  the  whole  course  of  the  stream, 
in  company  with  the  head  keeper  at  Ben  Damph,  from  its  junction  with 
the  Torridjon  up  to  its  parent  loch. 

Near  the  junction  of  the  Thraill  with  the  Torridon,  the  water  at  the 
mouth  of  the  former  was  rather  dead  and  still  when  I  visited  it,  whereas 
there  was  a  strong  stream  in  the  Torridon.  It  would,  I  think,  be  advisable 
to  narrow  the  mouth  of  the  Thraill  in  order  to  increase  the  rapidity  of  the 
current,  as  a  brisk  stream  is  more  attractive  to  salmon  than  still  water. 

The  Thraill  has  a  course  about  3  miles  from  Loch  Nam  Eiad  to  its 
junction  with  the  Torridon.  The  loch  is  586  feet  above  the  level  of  the 
sea,  ao  that  the  river  has  a  fall  of  nearly  200  feet  per  mile ;  and  the  effect 
of  this  precipitous  descent  is  that  it  runs  out  very  soon  after  a  flood,  and 
remains  in  good  angling  condition  for  but  a  short  period. 

I  am  inclined  to  think  that  it  would  greatly  improve  the  angling  in  the 
Thraill  if  an  artificial  loch  were  formed  not  far  from  its  junction  with  the 
Torridon,  at  a  point  where  there  are  two  large  boulders  just  beneath  the 
lower  end  of  a  small  island  in  the  stream.  Here  a  dam  of  stones  or  con- 
crete might  be  constructed  across  the  river,  so  aa  to  form  a  small  looh, 
probably  about  7  or  8  acres  in  extent,  which  would  serve  a^  a  lie  for  salmon 
and  sea  trout  This  might  be  done  without  incurring  much  expense. 
But  it  would  certainly  cost  a  very  considerable  sum  to  open  up  the  falls 
and  rapids  which  intervene  between  the  mouth  of  the  Thraill  and  Loch 
Nam  Fiad ;  and  it  seems  to  me  very  doubtful  whether  the  result,  in  the 
shape  of  improved  angling,  would  be  such  as  to  repay  the  outlay. 

The  first  natural  obstruction  which  entirely  prevent^  the  ascent  of 
salmon  is  a  long  rapid,  somewhat  less  than  a  mile  above  the  mouth  of  the 
river.  At  present  there  are  several  straggling  and  disconnected  streama 
pouring  over  the  face  of  the  rock.  These  should  be  united  and  concen- 
trated on  the  left  bank,  and  several  resting  pools  should  be  formed,  in 
order  to  enable  fish  to  rest  and  recruit  in  the  course  of  the  long  ascent 
they  have  to  make.  The  Ben  Damph  keeper,  who  accompanied  me 
during  my  inspection,  is  quite  able  to  explain  my  views  of  what  ought 
to  be  done  in  the  event  of  its  being  decided  to  attempt  to  make  this  rapid 
passable  for  salmon. 

About  a  third  of  a  mile  above  this  rapid  there  is  a  water-fall,  which  is 
a  very  formidable  obstruction.  It  is  at  least  18  feet  high,  with  perpen- 
dicular waUs  of  rock  on  each  side  of  the  chasm  below  the  fall  There  is 
a  long,  deep,  dark  pool  beneath  the  fall,  which  would  likely  be  a  favourite 
Ue  {or  salmon  if  they  were  enabled  to  reach  it.  It  would,  however,  cost 
a  large  sum  to  make  this  fall  passable.  A  plan  has  more  than  once  oc- 
curred to  me  when  examining  such  faUs  as  this,  where  there  is  a  lofty  and 
totally  impassable  obstruction,  with  perpendicular  walls  of  rock  hemming  in 
the  chsi/m,  on  each  side  of  the  pool  below  the  f alL     Jt  is  as  follows : — 

Construct  ^  \   /   shaped  wooden  shoot,  extending  from  the  water  above 

the  fall  along  one  of  the  perpendicular  walls  of  rock  to  the  pool 
below.  This  should  be  supported  on  iron  struts  fixed  in  the  rock,  and 
the  gradient  should  not  be  steeper  than  1  in  10  or  11.     The  flatter  the 
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gradient  the  better.  Narrow  piece?  of  board  might  be  nailed  at  intervals 
on  each  side  of  the  wooden  shoot.  The  bottom  of  the  shoot  where  it 
enters  the  pool  should  be  somewhat  wider  than  the  top  of  it  above  the 
fall  I  should  state  that  this  plan  has  never  been  tried,  and  might  not 
prove  successful  But  it  is  quite  clear  that  if  it  did  succeed,  it  would 
be  very  much  cheaper  than  making  a  fish-pass  by  blasting  the  solid  rock. 

But  the  obstructions  on  the  Thraill  do  not  end  With  this  fall,  for  there 
is  still  another  impassable  obstacle  before  we  reach  Loch  Kam  Fiad. 
This  consists  of  a  waterfall,  not  so  formidable  as  that  immediately  below 
it,  but  still,  as  it  stands,  presenting  an  absolute  barrier  to  the  ascent  of 
salmon.  If  it  is  to  be  made  passable,  I  would  venture  to  recommend  the 
construction  of  a  subsidiary  dam,  about  4|  feet  high,  beneath  the  lower 
branch  of  the  fall,  and  a  good  deal  of  cutting  would  also  be  required  in 
the  upper  branch  of  the  fall  on  the  left  bank ;  I  am  clearly  of  opinion, 
however,  that  it  would  not  be  worth  while  to  incur  the  expense  that 
would  be  required  to  make  all  the  impediments  on  this  rapid  moimtain 
stream  passable  for  salmon.  But  the  loch  near  the  mouth  might  possibly 
be  formed,  and  the  rapid,  which  is  the  lowest  of  the  obstructions,  might 
be  made  accessible  by  the  means  I  have  already  recommended,  so  as  to 
allow  salmon  to  ascend  as  far  as  the  long,  deep,  dark  pool  at  the  foot  of 
the  perpendicular  fall  above  the  lapid,  for  a  much  less  sum  than  It  would 
require  to  overcome  all  the  obstructions  so  as  to  allow  salmon  to  have  free 
access  into  Loch  Nam  Fiad. 

I  afterwards  carefully  inspected  the  Balgay  river  and  falls.    The  Balgay  r^^  Balgay 
has  a  short  course  of  somewhat  more  than  a  mile,  issuing  from  Loch  River  and 
Bamph  and  flowing  into  Upper  Loch  Torridon.     It  has  a  very  small  Falls. 
drainage  area — only  about  9  square  miles.     Loch  Damph  is  encompassed 
by  lofty  and  picturesque  mountains.     It  is  nearly  4  miles  long,  with  an 
average  width  of  half  a  mile,  and  some  of  its  feeders  have  excellent 
spawning  ground. 

There  can  be  no  doubt  that  previously  to  the  passing  of  the  Salmon 
Fishery  Acts  of  1862  and  1868,  the  rod  fishing  for  salmon  in  the  Balgay, 
Torridon,  and  other  rivers  flowing  into  Loch  Torridon,  was  very  much 
better  than  it  is  at  present.  In  his  memorandum  on  the  decay  of  the 
sahnon  fishings  in  the  rivers  flowing  into  Loch  Torridon,  which  is  dated 
23d  December  1 884,  and  which  is  published  in  my  third  Report  on  the 
Salmon  Fisheries  of  Scotland,  Mr  Darroch  of  Torridon  writes  as  follows : 
— 'The  river  Balgay  and  Torridon,  with  Loch-an-Iasgaiche,  have  been 

*  noted  salmon  watera  from  time  immemorial,  so  much  so  that  in  deed 
'  after  deed  from  the  year  1624  they  have  been  specially  conveyed  by 

*  name  ;  the  half  of  the  fishing  of  the  short  river  Balgay  even  being  thought 

*  in  1624  worthy  of  beiug  split  into  two  further  equal  parts  between  the 

*  representatives  of  the  two  heirs  portioners  of  Donald  of  the  Isles  ;  and 

*  it  is  the  fishing  of  these  waters,  so  jealously  guarded  for  hundreds  of 

*  years,  which  has  been  wrested  from  the  Crown  grantees  by  the  fixed  nets 

*  authorised  by  the  Act  of  1862.  The  fishings  of  the  Balgay  were  valuable 
'  enough  to  induce  the  late  Sir  John  Stuart  to  go  to  law  with  Colonel 

*  M'Bamet)  late  of  Torridon,  for  their  exclusive  possession,  and  that  too, 

*  not  only  through  all  the  Scotch  Courts,  but  even  up  to  the  House  of 

*  Lords.  There  is  ample  evidence  of  the  fishing  having  been  most  productive 
'  daring  the  early  part  of  this  century,  and  fairly  so  up  to  about  1863.' 

The  subsequent  falling  off  is  generally,  and  I  think  justly,  attributed 
to  the  estuary  line  fixed  by  the  Commissioners  of  Scotch  Salmon  Fisheries. 
The  bye-law  fixing  this  took  effect  from  11th  March  1865,  The  estuary 
for  the  Torridon,  Balgay,  and  Shieldag  is  therebv  defined  to  be  *  a  straight 

*  line  drawn  across  the  Narrows  between  Loch  Shieldag,  and  outer  Loch 
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*  TorridoD,  where  Diobaig  Point  and  Ru  Ardtishlic  most  nearly  approach 

*  each  other.'  This  line  is  7  miles  within  the  mouth  of  Loch  Torridon, 
where  it  contracts  to  a  width  of  three  quarters  of  a  mile,  so  that  the 
fixed  nets  immediately  outside  that  line  intercept  the  great  majority  of 
the  salmon  seeking  to  ascend  the  rivers  that  fall  into  Loch  Torridon.  Mr 
Darroch  states  that  this  estuary  line  was  fixed  in  the  absence  of  the 
river  proprietors,  that  its  effect  has  been  '  to  deliver  over  the  gate 
'  leading  to  their  fisheries  to  intercepting  fixed  engines,'  and  he  maintains 
that  the  natural  estuary  for  Loch  Torridon,  as  any  one  may  see  on 
consulting  the  map,  is  from  Red  Point  on  the  north  to  Ru  Uamh 
on  the  south,  or  a  line  about  7  miles  outside  that  fixed  by  the  Com- 
missioners. But  the  evil  is  done;  and  there  is  no  power  under  the 
existing  Acts  to  alter  and  amend  estuary  lines.  Possibly  it  might 
pay  the  river  proprietors  above  the  present  estuary  line  to  lease  these 
fixed  nets  outside  the  estuary,  and  work  them,  in  order  to  repay  their 
outlay  to  some  extent,  for  four  days  in  the  week — say. from  Monday 
morning  until  Friday  morning — which  would  leave  a  three  days' 
weekly  close-time  for  the  fish  to  reach  the  rivers,  instead  of  only 
thirty-six  hours  as  at  present,  which,  it  is  alleged,  is  very  imperfectly 
observed  by  the  occupiers  of  the  nets  in  question.'^ 

Falls  on  the         On  the  river  Balgay,  between  Loch  Damph  and  Loch  Torridon,  are 
^lg*y«  falls,  which  are  at  present  a  most  serious  impediment  to  the  ascent  of 

salmon  and  sea  trout,  though  they  do  not  constitute  a  complete  barrier. 
It  would,  however,  be  neither  difficult  nor  expensive  to  make  them  easily 
passable,  either  on  the  right  or  on  the  left  bank.  Indeed,  it  would  be 
much  more  easy  and  much  less  costly  to  make  these  falls  accessible  than 
to  make  any  one  of  the  three  obstructions  on  the  Amhain  Thraill  passable 
for  salmon.  If  the  operations  are  to  be  made  on  the  right  bank,  the  best 
plan  wouid,  I  think,  be  to  divert  the  water  temporarily  to  the  left  bank, 
to  blast  out  the  top  of  the  fall  on  the  right  bank,  make  a  resting-pool 
between  the  top  of  the  fall  and  the  pool  at  the  bottom,  and  widen  the 
opening  from  the  pool  on  the  right  bank  to  the  pool  on  the  left  bank. 

I  rather  incline  to  think,  however,  that  the  better  and  cheaper  plan 
would  be  to  utilise  and  take  advantage  of  a  sort  of  natural  salmon-ladder 
which  goes  quite  round  the  falls  on  the  left  bank,  and  which  does  not 
require  much  alteration  to  make  it  into  an  efficient  fish-pass.  Some 
boulders  would  require  to  be  removed  and  some  resting-pools  formed,  and, 
in  one  or  two  places,  a  little  deepening  and  widening  might  be  advisable, 
and  perhaps  a  little  blasting  at  the  top.  But  all  this  might  be  accom- 
plished for  a  moderate  outlay,  to  the  very  great  Improvement  of  the  salmon 
angling  in  the  district  The  Balgay,  between  the  top  of  the  falls  and  the 
lower  extremity  of  Loch  Damph,  is  only  about  a  quarter  of  a  mile  long,  and 
it  runs  through  a  rocky  gorge  in  which  there  is  a  good  deal  of  turbulent 
and  broken  water,  but  nothing  to  stop  salmon  if  they  were  enabled  easily 
to  ascend  the  falls. 

There  is  a  point  of  some  importance  in  connection  with  the  opening  up 

*  The  evidence  given  in  the  case  of  *  Stuart  v.  M'Bamet '  conclusively  shows  what 
a  productive  river  the  Balffay  was  up  to  at  least  1863.  George  Mackenzie,  83  years 
old,  stated  that,  in  the  ola  time,  they  used  to  get  ei^ht  or  nine  salmon  in  a  night 
poaching,  and  remembers  a  new  net  broken  by  the  weight  of  the  fish  in  the  mouth 
of  the  river.  Fifty  salmon  were  caught  on  that  occasion.  "William  Cameron, 
farmer,  lived  twenty-six  years  near  the  mouth  of  the  Balgay.  When  he  first  went 
there,  gentlemen  used  to  get  six  or  seven  fish  a  day  with  the  rod  ;  now  a  man  may  be 
days  and  get  none.  Alexander  Chisholra,  Keeper  to  Sir  John  Stuart,  said  that  he 
fished  the  mouth  of  the  Bal^y  from  1861  to  1863  with  net  and  coble,  and  caught  as 
many  as  400  to  600  salmon,  including  grilse,  in  a  season.  Now  from  twenty  to  thirty 
salmon  at  the  outside  are  caught  in  the  Balgay  during  a  favourable  season,  and  in  a 
dry  season  nothing  like  that  number. 
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of  the  falls  of  the  Balgay,  and  it  is  this — Will  salmon  and  sea-trout  run 
right  throogh  Loch  Damph  to  its  feeders  and  the  smaller  lochs  above,  or 
will  they  remain  for  some  time  in  the  spacious  waters  of  Loch  Damph  ? 
My  own  opinion  iM — though  it  is  scarcely  possible  to  speak  with  certainty 
OD  the  subject — that  if  the  falls  were  so  dealt  with  as  to  offer  but  little 
obstruction  to  the  passage  of  salmon,  a  good  many  of  them  would  remain, 
for  a  time  at  least,  in  Loch  Damph,  especially  in  the  earlier  part  of  the 
season  ;  though,  when  the  spawning  time  approached,  their  sexual  instinct 
would  naturally  lead  them  to  ascend  to  the  upper  waters. 

It  is  somewhat  difficult  to  say,  with  any  degree  of  certainty,  whether 
or  not  salmon  would  take  the  fly  or  the  minnow  freely  in  Loch  Damph, 
in  the  event  of  their  having  easy  access  to  its  waters.  In  Sutherland,  there 
are  some  lochs  to  which  salmon  have  easy  access,  but  where  they  will 
take  neither  the  fly  nor  the  minnow;  whereas  in  others  in  the  same 
county,  such  as  Loch  Laxford,  Loch  Garbet-beg,  Loch  Achnahu,  Loch 
Bionard,  Loch  Slam,  and  others,  they  take  the  fly  freely;  and,  in 
Caithness,  Loch  More  is  one  of  the  best  beats  for  fly-fishing  on  the 
Thurso,  as  many  as  twenty-one  salmon  having  been  killed  on  it  in  a  single 
day.  Then  there  are  some  lochs,  such  as  Lbch  Tay,  and  Loch  Shiel,  which 
stretches  for  24  miles  between  Inverness-shire  and  Argyllshire,  where 
salmon  take  the  minnow  greedily,  but  will  scarcely  look  at  a  fly.  In  short, 
this  question  is  one  that  can  only  be  answered  by  experience. 

Claims  of  the  Crovni, — If  the  falls  on  the  Balgay  had  been  absolutely 
impassable,  so  that  no  salmon  or  sea-trout  had  ever  ascended  into  Loch 
Damph  and  its  tributary  streams,  and  the  proprietors  interested  had  made 
them  passable,  and  so  created  an  absolutely  new  salmon  fishery^  there  is 
little  doubt  that  the  Office  of  Woods  and  Forests,  as  representing  the 
Crown,  vrould  have  a  claim  on  the  new  salmon  fishery  so  created.  But 
from  what  I  heard  when  at  Ben  Damph  in  July  last,  it  seems  quite  clear 
that  no  such  claim  could  be  legally  made  and  maintained  in  the  event  of 
the  falls  of  tbe  Balgay  being  made  perfectly  accessible  for  salmon,  as  it 
can  be  shown  and  proved  that  sea-trout — which  are  included  under 
*  Salmon '  in  the  interpretation  clause  of  "  The  Salmon  Fisheries  (Scotland ) 
*Act,  1862' — have  been  captured  in  Loch  Damph  and  the  smaller  lochs 
above  it,  also  that  a  kelt  salmon  was  taken  in  Loch  Damph,  and  that  parr 
have  frequently  been  seen  in  Loch  Damph  and  its  feeders.  Any  claim, 
therefore,  made  by  the  Crown  consequent  on  the  thorough  opening  up  of 
the  falls  of  the  Balgay  could  not  be  sustained,  because  no  new  salmon 
fishery  would  be  created,  but  only  an  already  existing  fishery  would  be 
greatly  increased  and  developed. 


In  the  end  of  last  July,  by  direction  of  the  Board,  I  made  an  inspection  Annan 
of  the  Fishery  Districts  of  the  rivers  Annan  and  NitL     On  the  24th  and  Nith 
July,  along  with  Mr  Johnstone  Douglas,  Chairman  of  the  Annan  District  l^istricts. 
Board,  I  visited  Newbie  lade,  a  most  objectionable  lade  more  than  half  a- 
mile  long  and  from  12  to  30  feet  wide,  the  latter  width  being  at  the 
intake  into  which  the  chief  stream  of  the  river  goes.     There  is  no  heck  at 
the  intake  and  none  at  the  tail-lade,  though  there  is  one  at  the  wheel.     The 
tail-lade  runs  into  the  river,  with  a  strong  current  occupying  two-thirds  of 
breadth  of  the  bed,  so  that  salmon  would  naturally  take  the  tail-lade  in 
preference  to  the  comparatively  still  water  of  the  river.     In  fact,  Newbie 
lade  is  admirably  calculated  to  act  as  a  salmon  trap,  and  to  facilitate 
poaching.     A  heck  should  certainly  be  put  on  the  tail-lade  in  terms 
of  the  Bye-law  (Schedule   G),  and  one  should  also  be  pkced  at  the 
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intake ;  and  thiB  might  be  done,  in  spite  of  its  great  width,  by  patting 
two  iron  posts  in  the  lade,  with  slots  or  grooves  on  their  sides,  so  that 
a  portion  of  the  heck  might  be  withdrawn  in  case  of  floods,  and  so  the 
pressure  of  the  water  diminished. 

I  visited  this  lade  in  1883 ;  and  in  my  second  Annual  Beport  to  the 
Board  I  write  about  it  as  follows : — ^  The  dam  and  lade  at  Newbie  Mill 

*  are  not  constructed  and  worked  in  terms  of  the  bye-law  regulating  the 
^  construction  and  alteration  of  mill-dams,  or  lades  or  water-wheels^  so  as 
'  to  afford  a  reasonable  means  for  the  passage  of  salmon,  in  so  far  as  hecks 
'  are  concerned.'  There  has  been  no  improvement,  no  attempt  to  comply 
with  the  provisions  of  the  bye-law,  since  the  above  was  written. 

Paidle-nets  I  w*^  informed  by  the  Chief  Constable  and  Superintendent  Pool  that 

on  Blackshaw  the  paidle-nets,  about  which  there  has  been  so  much  controversy  and 

Bank.  litigation,  and  which  have  been  again  and  again  condemned  as  nets  set  up 

and  used  for  the  taking  of  salmon  by  Courts  and  Commissions,  have  been 

re-established  on  Blackshaw  Bank  in  spite  of  Lord  Trayner's  Interlocutor 

of  10th  December  1886,  which  declared  them  to  be  illegal,  and  ordered 

their  removal.      There  are  not,  howeveir,  as  many  of  ^em  as  when  I 

visited  the  Nith  District  in   1883.      I  found  the  leaders  of  those   I 

examined  in  July  last  to  be  from  4  to  5  feet  high,  and  there  was  only 

an  ebb  arm.     Some  of  them  were  in  fishing  order. 

Evidence  with      A  great  controversy  has  arisen  and  been  carried  on  with  a  good  deal  of 

reji^ard  to         acrimony  as  to  whether  these  paidle-nets  do  or  do  not  catch  salmon.    But 

Paidle-nets      ^^  recent  though  somewhat  tardily  published  evidence*  taken  by  the 

Commis?^^^*   Special  Commissioners  appointed  under  the  Solway  Salmon   Fisheries 

sionersin         Commissioners  (Scotland)  Act,  1877,  to  ^inquire  into  the  legality  of  all 

1878.  *  fixed  engines  erected  or  used  for  the  taking  of  salmon  in  the  waters 

'  and  on  the  shores  of  the  Solway  Firth  in  Scotland,  as  the  same  have 

*  been  fixed  under  the  authority  of  "  The  Salmon  Fisheries  (Scotland)  Act, 

*  ''  1862,"  and  in  the  rivers  falling  into  the  same,'  conclusively  shows  that, 
at  the  time  of  the  Commissioners'  visit,  and  for  many  years  previously, 
these  paidle-nets  had  taken  salmon,  not  merely  occasionally,  but  frequently, 
and  in  considerable  numbers.  Accordingly,  the  special  Commissioners 
were  quite  clear  that  the  paidle-nets  were  engines  erected  and  used  for 
the  purpose  of  taking  salmon,  and  they  ordered  to  be  removed  such  of 
them  as  they  had  seen  at  the  time  of  their  visit  to  Annan;  and,  on 
appeal,  the  Second  Division  of  the  Court  of  Session,  without  looking  at 
the  evidence,  declined  to  interfere  with  the  deliverance  of  the  Commis- 
sioners, who,  they  held,  had  a  clear  statutory  duty  which  they  were 
bound  to  perform.  It  is  worth  glancing  at  some  of  the  evidence  laid 
before  the  Commissioners  respecting  these  paiddle-nets.  Mr  David  Poole,. 
Superintendent  of  the  Constabulary  at  Dumfries,  says :  '  The  paidle-net 

*  has  been  called  a  white-fish  net  by  the  people  who  fiished  it,  but  it  is  one 
*'  which  will  quite  as  well  take  salmon.  It  is  erected  in  nearly  identically 
'  the  same  manner  as  the  salmon  stake-net.     In  so  far  as  the  character  of 

<  the  ground  is  concerned,  these  nets  occupy  precisely  the  same  position 
*•  as  the  salmon  stake-nets,  or  nearly  the  same  position.  At  all  events,  it 
*•  is  ground  calculated  for  the  catching  of  salmon  and  within  the  run  of 

<  salmon.'  Afterwards  he  says :  '  I  have  very  often  seen  salmon  caught  in 
'  them.  I  have  seen  eight  salmon  alive  in  one  pocket.  In  that  case, 
*•  when  we  were  waiting  to  see  what  was  in  the  net,  the  man  went  with 

<  his  knife  and  ripped  the  bottom  of  it  How  many  were  in  before  I 
'don't  know.'  Agam  he  says:— *  In  1869,  1870,  and  1871,  I  waa 
'  present  at  every  one  of  the  prosecutions.     Some  of  them  were  for  fishing 

<  during  the  annual  close-time  with  paidle-nets.  Others  were  for  fishing 
^  during  the  open  season,  n  nd  catching  salmon  with  paidle-nets.    All  those  in 

*  The  evidence  was  taken  in  1878,  but  was  not  published  imtil  1891. 
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'  1S71  we^  for  Mmg  during  tha  opon  86A9ob  aad  taking  salmon  in  their 
'  nets  without  leave  of  tho  proprietor  of  the  aahnon  fiahings.  £v^y  one  of 
'  tha  profiecutions  relates  to  the  paidle-nets.  The  oonvictiona  were  all  for 
'  aetually  taking  salmoiL'    Being  aaked, '  Whether  fish  of  the  salmon  kind 

*  oftQ  he  caught  in  the  close-time  ? '  Mr  Poole  answered : — *  I  can't  say  what 
'  it  is  in  Annan  now,  but  for  some  time  after  I  first  came  here  you  could 

*  have  got  them  by  the  hundredweight  at  3d,  per  pound  in  the  close-time. 
'  Both,  paidle  and  poke  net  fishing  went  on  at  that  time.'  John  Ferguson, 
CoDstable  in  the  Cumberland  Police  Force,  who  was  employed  as  water- 
bftiliff  in  Annan  from  X876  to  1878,  states : — *  I  patrolled  part  of  the  river 
'Annan  and  part  of  Kewbie  shore  from  Annan  water-foot  to  Lochar- 
*foot  on  Mr  Beattie's  Newbie  Fishery.  There  were  paidle-nets  there 
'from  the  Flag-soaur  to  Newbie,  including  the  Pow-foot  Scaur,  where 
'  the  most  of  them  were.  John  Qilbertson  had  a  net  there,  just  down 
'uearly  opposite  the  village  of  Pow-foot,  in  1876  and  1877.  1  saw  sea- 
'  Uout  in  that  net  on  the  16th  of  April  1877,  and  there  were  two  trouts 
'in  it  on  the  10th  of  May  1877.  I  saw  nine  salmon-— seven  alive  and 
'two  dead — ^in  William  Goulthard's    paidle-net   on  the  Ist  of    May 

*  1877.'  John  Forteith,  Constable  at  Glencaple  on  the  Nith,  says : — 
'Iknew  that  these  nets  caught  salmon;  I  have  very  often  seen  salmon 
'in  them — as  many  as  seven  in  one  net.'  Walter  Thorburn,  an  In- 
^Mctor  in  the  Dumfries  Constabulary,  on  being  asked  *Do  you  tliink 
'the  name  ^ white  fish  net"  gives  a  proper  description  of  the  paidle- 
'netr  replies: — •** Salmon-net "  is  the  appropriate  description;  they 
'catch  both.  If  the  fishers  were  only  allowed  to  catch  white  fish,  so 
'many  of  them  would  not  fish  at  all,  because  it  would  not  pay  any 
'man.  Flounders  are  very  scarce  in  the  Solway  now,  and  there  are 
'not  many  codlings.'  Bobert  Thomson,  for  a  long  time  foreman  to  Mr 
Besttie  of  the  Newbie  Fishery,  says : — *  They  (the  paidle-nets)  have  had 

*  covers  to  the  pockets  ever  since  I  knew  them ;  they  were  just  the  same 
'  as  salmon  nets  in  that  respect.  They  were  suitable  for  catching  salmon 
'  as  well  as  flounders.  I  have  very  often  caught  salmon  in  them,  and 
'  more  than  one  at  a  time.  Two  was  a  gey  common  thing,  and  we  might  get 
'  three  or  four,  depending  on  the  different  tide&  I  once  got  seven  at  one 
'  tide  in  one  paidde-net/  Lastly,  John  Wilson,  a  fisherman,  76  years  of 
age,  says  on  being  asked  '  Did  you  catch  any  salmon  with  the  paidle-nets  ? ! 
'  1  would  not  have  kept  them  in  unless  I  could  make  wages  at  them,  and 
'  I  would  not  have  got  out  of  bed  for  all  the  flounders  I  got.  In  former 
'  times^  the  first  nights  of  my  fishing  I  killed  a  great  quantity  of  flounders, 
'  from  18  to  20  stone  at  a  time ;  but  after  the  boats  came  on  they  destroyed 
'  the  white  fishing*  I  would  not  work  any  at  all  without  the  salmon,  if 
'  I  could  help  it.     The  salmon  would  keep  me  perfectly  well  without 

*  working  the  time  I  had  my  net  on ;  the  flounders  would  hardly  keep 
^  the  cat ;  they  are  very  scarce  in  the  Solway  now.' 


The  pool-€md-jamp  pass  on  the  Oauld  at  Dumfries  is  so  close  to  the  Pass  on 
bank  that  anyone  could  throw  a  leaded  treble  hook  into  it  when  salmon  Dumfries 
are  running,  though  it  is,  to  a  certain  extent,  protected  by  a  wall  and  ^"^<1- 
ruling.      Apart  ^m  this  objection,  it  is  an  efQcient  ladder;  though 
perhape  the  pool  beneath  the  lowest  jump  might  advantageously   be 
deepened ;  also  a  sort  of  natural  channel  in  the  rock,  leading  from  near  the 
top  of  the  ladder  towards  the  right  bank,  might  likewise  be  deepened. 

A  eomplaint  was  made  to  me  at  a  meeting  of  the  Nith  District  Board 
thai  the  lessee  of  the  mill  whiph  is  supplied  with  water  from  the  dam 
lomed  by  the  Dumfries  Cauld  is  in  the  habit,  whenever  there  is  a  lack  of 
water  for  his  mill,  of  putting  a  board  across  the  cut  in  the  crest  of  the 
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Cauld  through  which  the  water  runs  into  the  fish-pass  on  the  left  bank 
and  80  entirely  preventing  the  ascent  of  salmon  into  the  upper  waters.     In 

•  the  ordinary  case,  such  a  proceeding  would  be  utterly  illegal  and  in  dis- 

tinct violation  of  the  6th  section  of  the  bye-law  (Schedule  Q).  But  it  was 
stated  to  me  that  in  this  case  the  municipality  of  Dumfries,  from  whom  the 

^  miller  holds  his  lease,  have  a  title  fortified  by  prescription,  which  exempts 

them  from  the  provisions  of  the  above-mentioned  bye-law.    It  seems  to  me 

^  that  the  town  can  only  claim  such  an  exemption  under  the  provision  at 

the  end  of  the  6th  section  of  the  Salmon  Fisheries  Act  of  1862,  that  the 

;  regulations  made  by  the  Commissioners  *  shall  not  interfere  with  any  rights 

'  held  at  the  time  of  the  passing  of  this  Act  under  royal  grant  or  charter, 
'  or  possessed  for  time  immemorial.'  But  I  venture  to  think  that,  even  if 
the  town  can  show  that  their  title  is  covered  by  this  proviso,  it  will  not 
entitle  them  or  their  lessee  to  block  up  the  fish-pass  in  defiance  of  the  bye- 
law  (Schedule  G).  For  the  decision  in  the^  case  of  *  Kennedy  v.  Murray, 
'  8th  July  1869 '  seems  to  authorize  the  view  that  the  Commissioners 
regulations  embodied  in  the  bye-law  are  valid  and  binding  in  spite  of  the 
proviso.  It  was  there  held  (1)  *  that  the  Salmon  Fishery  Commissioners 
'  under  the  Act  of  1862  have  power  to  make  bye-laws  applicable  to  lades, 

*  dams,  &c.,  whether  in  the  process  of  being  constructed  or  repaired  or  not ; 
'  and  (2)  (by  a  majority  of  seven  judges,  the  Lord  President,  Lord  Justice- 

*  Clerk,  and  Lord  Cowan  dissenting)  that  the  Commissioners  have  also 

*  power  to  impose  an  obligation  on  the  owners  and  occupiers  of  mills  to 
'  execute  at  their  own  cost  the  works  embraced  in  the  bye-laws  so  made.' 

Pollutiou  of  There  is  no  diminution  in  the  pollution  of  the  Nith  since  I  inspected 
the  Nith.  it  in  1883  ;  and  it  is  still  made  the  receptacle  for  the  sewage  of  Dumfries, 
and  the  polluted  and  poisonous  water  from  the  mills  and  manufactories  on 
its  banks.  The  consequence  is  that  the  bed  of  the  river  in  many  places 
between  the  Cauld  and  the  sea  is  a  mass  of  foetid  mud,  as  I  can  testify 
from  personal  observation,  and  the  salmon  fishings  have  greatly  fallen  off. 
And  unfortunately,  as  the  law  at  present  stands,  District  Boards  are 
powerless  to  deal  with  the  evil.  They  cannot  travel  beyond  the  Acts 
which  create  them  and  define  their  powers,  and  cannot,  therefore,  prosecute 
at  common  law,  as  riparian  owners  may  do.  Consequently,  they  can  only 
act  upon  the  13th  clause  of  the  Salmon  Fisheries  Act  of  1862,  as  amended, 
or  rather  emasculated,  by  the  16th  section  of  the  Act  of  1868.  That  13th 
section  provided  that  *  every  person  who  causes  or  knowingly  permits  to 

*  flow,  or  puts  or  knowingly  permits  to  be  put,  into  any  river  containing 
'  salmon,  any  liquid  or  solid  matter,  poisonous  or  deleterious  to  salmon, 
'  or  who  shall  discharge  into  any  river  sawdust  to  an  extent  injurious  to 

*  ojiy  salmon  fishery,  shall  be  liable  to  the  following  penalties,'  Ac. 
Under  this  section  it  was  sufficient,  for  the  purpose  of  procuring  a  con- 
viction, to  prove  the  discharge  of  liquid  or  solid  matter  poisonous  or 
deleterious  to  salmon  into  any  river  containing  salmon.  But  the  amend- 
ment introduced  by  the  16th  clause  of  the  Act  of  1868  strikes  out  the 
words  *  or  who  shall  discharge  into  any  river  sawdust^  the  putting  of  saw- 
dust into  rivers  being  separately  provided  against  by  paragraph  7  of  the 
15th  section  of  the  Act  of  1868 ;  but  then  it  unfortunately  leaves  in  the 
words,  *  to  an  extent  ir^furious  to  any  salmon  fishery/  which  evidently 
belong  to  and  were  meant  to  be  read  in  connection  with  the  words,  '  or 

*  who  shall  discharge  into  any  river  sawdust,'  and  which  ought,  therefore, 
to  have  been  struck  out  at  the  same  time.  As  it  is,  they  have  been 
allowed  to  remain,  and  now  read  in  connection  with  the  word^,  'any 

*  liquid  or  solid  matter  poisonous  or  deteterious  to  salmon  ;  '  and  the  con- 
sequence has  been  that  while,  under  the  Act  of  1862,  it  was  sufficient  to 
prove  the  simple  putting  in  of  matter  poisonous  or  deleterious  to  salmon 
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into  any  salmon  river,  you  must  now,  under  this  falsely-named  amend- 
ment of  the  Act  of  1868,  not  only  prove  this,  but  prove  in  addition  that 
it  was  put  in  *  to  an  extent  irtjnrious  to  any  salmon  fishery ^  which  opens 
up  an  endless  field  for  litigation,  and  makes  it  almost  hopeless  for  District 
Boards,  when  opposed  ^iy^  rich  manufacturers,  to  procure  a  conviction  for 
the  pollution  of  rivers.  The  remedy  for  this  unsatisfactory  state  of 
matters  is,  it  humbly  seems  to  me,  to  enact  a  clause  somethinsj  like  the 
following  in  any  future  Salmon  Fishery  Act :  — '  Section  13,  of  the  recited 

*  Act  25  and  26  Vict.  cap.  97,  and  section  16  of  the  recited  Act  31  and 

*  32  Vict,  cap.  123,  are  hereby  repealed,  and  it  is  hereby  enacted  that 
'  from  and  after  the  passing  of  this  Act,  each  District  Board,  within  its  own 

*  district,  shall  have  and  possess  the  same  powers  of  prosecution  for  the 

*  prevention  and  abatement  of  pollutions  in  rivers  and  waters  as  are  at 
'  present  competent  to  individual  riparian  owners  in  such  district/ 
Possibly  County  Councils  may  be  able  to  deal  with  the  increasing  evil  of 
the  pollution  of  rivers ;  and  if  so,  their  action  will  be  most  salutary  and 
beneficial,  especially  in  the  numerous  Fishery  Districts  in  Scotland  where 
there  are  no  District  Boards. 

The  following  precognitions  of  two  tacksmen  of  salmon  fishings,  taken 
by  the  Clerk  to  the  Nith  District  Board,  will  show  the  terribly  dele- 
terious effects  of  pollutions  and  whammel-nets  on  the  fishings  in  the  ISith 
between  Dumfries  Cauld  and  the  sea. 

Dumfries,  14fA  August  1891. 

Charles  Turner,  Fishmonger,  Dumfries,  aged  41,  residing  in  St  Michael 
Street  there,  says  : — 

I  and  my  brother  George  Turner,  Turner's  Terrace,  Maxwelltown,  are 
tacksmen  of  the  aalmon  fishings  in  the  River  Nith,  from  the  Cauld  at  Dumfries 
to  the  Granite  Stone  on  Netherwood  Merse.  We  have  held  these  fishings  for 
the  last  four  years. 

Our  first  year  was  a  bad  one. 

During  the  second  year  we  made  what  enabled  us  to  recoup  the  loss  on  the 
first. 

Last  year  rather  more  than  paid  expenses. 

This  year  we  have  realized  £75,  to  meet  £250,  with  only  three  weeks  of  the 
season  to  run. 

In  my  opinion  the  fishings  are  gradually  becoming  worthless,  and  I  attribute 
this  to  two  causes  (First),  the  whammel-nets  in  the  Sol  way  and  estuary,  and 
(Second),  the  pollution  of  the  river  by  the  eifiuente  from  the  mills  and  the 
town  sewerage. 

I  must  admit  that  in  a  wet  season  the  fishing  is  better  than  in  a  dry,  and 
that  the  present  has  been  a  very  dry  season,  but  in  a  dry  summer,  when  the 
river  is  tow,  the  sewage  and  poisonous  effluents  have  greater  effect  on  the 
small  body  of  water. 

When  the  water  is  low,  I  consider  the  pollution  the  sole  cause  of  deteriora- 
tion.    Scarcely  a  fish  will  run  up. 

During  six  weeks  of  this  season  we  stopped  fishing  altogether,  with  the 
exception  of  an  occasional  trial  without  our  full  strength  of  men,  just  to  see  if 
any  fish  were  running.  We  generally  made  these  trials  as  soon  after  six  o'clock 
on  a  Monday  morning  as  possible,  so  as  to  get  in  before  the  refuse  was  dis- 
charged from'  the  mills,  and  we  generally  got  a  few  trout. 

When  the  fish  have  been  up  the  river  I  have  seen  them  at  the  ford  at  the 
New  Quay  making  back  to  the  sea  on  Monday  mornings  after  meeting  the 
refuse  from  the  mills. 

The  dyes  are  plainly  seen  in  the  water.  They  are  seen  of  various  colours  at 
different  times — black,  violet,  drab,  and  at  Castle  Dykes  1  have  seen  several 
colours  at  one  time.  During  the  six  weeks  I  have  mentioned,  when  the  water 
was  low,  I  have  seen  it  black  from  bank  to  bank — so  black  that  a  piece  of  white 
paper  could  not  be  seen  a  foot  deep,  and  between  the  sewage  and  mill  effluents 
the  smell  is  so  had  that  I  could  compare  the  river  to  nothing  but  a  stinking 
canal. 
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I  am  further  of  opinion  that  the  town  sewage,  when  the  water  is  low,  has 
fill^  up  the  sahnon  pools.    The  *  Hole  of  the  Wood '  and  •  Round  Poor  are 
now  quite  level,  and  others  are  nearly  filled  up.    When  drawing  our  nets  in 
,     these  latter  they  are  literally  oloeed  up  with  stinking  dirt 

The  other  great  cause  of'  deterioration  of  the  fishings  is  the  whammel-netB. 
They  come  as  far  up  the  river  as  the  southmost  house  at  Kennetn  Bank, 
and  when  stretched  across  the  stream  scarcely  a  fish  can  get  past  them.  These 
whammellers  have  licenses  from  Mr  Adam  Edgar,  the  tacksman  of  Arbigland 
Fishings.  It  id  only  these  who  come  so-far  up  the  river.  They  are  the  worst, 
but  ot&ra  Who  whammel  more  in  the  channel  of  the  Solwiiv  are  bad  enough. 
The  netn  are  floated  up  and  down  with  ebb  and  flow,  and  little  escaped  iJiem, 
and  it  is  not  qnly  what  they  take,  but  fish  coming  in  contaet  with  them  ttlni 
and  fly  seawards. 

(Signed)  CHARLES  TUftNER. 

Dumfries,  14^  Aiigud  1891. 

John  Turner,  Kelton  Bank,  Dumfries,  aged  33,  says  : — 

My  father,  Robert  Turner,  Fish  and  Game  Dealer,  Castle  Doilglafi,  and  I  are 
joint-tacksmen  of  the  salmon  fishings  at  the  estuary  of  the  Nith,  belongftig 
to  Mr  Maxwell  Witham  of  Kirkconnell. 

This  ifi  our  fodrth  year  on  Kirkootinell  Fishings^ 

The  fish  have  been  getting  scarcer,  every  year  during  our  tack.  They  have 
been  dying  in  considerable  numbers. 

At  first  it  was  the  month  of  June  before  we  began  to  find  dead  fish,  but  last 
year  we  found  them  dying  in  the  last  week  of  April. 

The  fish  come  up  with  the  tide,  and  after  the  ebl),  if  they  happen  to  be  left 
in  a  pool,  they  become  sickly  and  float  on  their  sides,  and  after  a  little  we  can 
see  them  waggle^  turn  up  their  bellies,  and  die  in  a  minute  or  twa 

I  attribute  this  to  the  pollution  of  the  river  by  the  dye  and  other  poisonous 
and  deleterious  substances  which  come  from  the  mills  and  factories  at 
Dumfries. 

The  pollution  from  this  source  appears  to  have  increased  during  the  last  few 
years. 

When  the  mills  are  stopped  on  Sundays,  the  water  bocomes  quite  pure,  and 
I  have  never  seen  any  dead  fish  in  the  river  on  a  Monday  morning. 

During  the  dry  weather  there  were  some  dead  fish  found  every  day.  The 
people  at  Glencaple  and  Kelton  make  a  practice  of  going  up  and  down  the 
river-side  when  the  ebb  begins,  looking  for  the  dead  fish,  whicn  they  either  use 
or  sell. 

The  fishings  are  getting  much  worse  every  year,  and  if  something  is  not  done 
io  prevent  the  pollution,  they  will  soon  be  so  poor  that  they  will  not  be  worth 
fishing. 

1  am  not  aware  if  the  dve  is  let  off  from  the  mills  every  day,  but  at  any  rate 
it  is  much  worse  some  days  than  others.  Where  the  water  is  stagnant  or 
sluggish  we  can  see  it  quite  blue — almost  black — with  the  dye,  and  when  we 
come  out  of  the  water,  after  wading,  we  find  our  leggings  of  a  mauvi^h  colour  at 
the  water-mark. 

I  have  seen  a  sheet  of  dye — a  kind  of  scum — 6  feet  in  diameter  and  6 
inches  thick  above  water,  coming  floating  down  the  river. 

(Signed)  JOHN  TURNER. 

PaidleiKts  ^^  Annan,  Pow-foot,  there  are  several  paidle-nets  which  I  inspected, 

at  Annau,  They  have  leaders,  the  stakes  of  which  are  about  6  feet  6  Inchfes  high,  and 
Pow-foot  pockets  like  those  of  a  fly-net  T  was  informed  that  the  codlings  and 
flotihders  caught  in  these  nets  bring  but  a  very  small  price,  namely,  lOd. 
per  stone  for  codlings  and  la.  per  stone  for  flounders.  It  was  low  water 
when  I  inspected  these  paidle-nets.  At  this  part  of  the  Firth  there  is  a 
great  extent  of  mnddy  foreshore^  and  some  of  the  paidle-nets  are  placed 
qtiiie  clo«6  to  the  low-water  channel  of  the  Firth.  Here  there  Is  a  vety 
large  portion  of  the  foreshore — I  should  think  at  least  a  square  mile — 
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thicklj  covered  with  mussels,  mostly  immature,  and  seldom  exceeding  an 
inch  in  length — the  quantity  of  soft  mud  probably  preventing  theit  proper 
growth  and  development.  I  noticed  also  two  species  of  clams.  Con- 
sidering how  valuable  mussels  are  for  bait,  and  how  many  of  our  Scotch 
mussel  beds  have  been  ruined  by  improvident  fishing,  one  cannot 
help  regretting  that  the  vast  quantity  here  lying  useless  could  not  be 
removed  to  some  locality  where  they  would  grow  and  thrive.  But  I  am 
afraid  that  no  such  locality  is  to  be  found  nearer  than  Wigtown  Bay. 

While  I  was  inspecting  these  paidle-nets  a  boat  fishing  for  salmon  in  Whammel- 
the  low- water  channel  of  the  Firth  with  a  whammel  or  hang-net — the  J^^^  f^^  ^^'®"' 
most  destructive  and  objectionable  of  all  moveable  nets — came  so  close  to  ^ffg^^  ^^ 
the  Scotch  shore  that  I  could  have  thrown  a  stone  into  her.     These 
whammellers  have  no  title  whatever  to  fish  for  salmon  on  the  Scotch  side 
of  the  Firth,  nor  have  they  permission  from  any  one  who  has  a  title. 
Anywhere  else  in  Scotland  they  could  be  stopped  at  once,  and  their  owners 
prosecuted  and  punished  under  the  7  th  and  8th  Vict.  cap.  95,  entitled 

*  An  Act  to  amend  an  Act  of  the  9th  year  of  King  George  the  Fourth  for  the 

*  Preservation  of  the  Salmon  Fisheries  in  Scotland'— which  provides  that 

*  whereas  it  is  expedient  to  prevent  the  destruction  of  salmon,  or  fish  of 

*  the  salmon  kind,  in  the  sea  or  shores  thereof ;  and  whereas  doubts  are 
entertained  of  the  provisions  of  the  said  Act  being  applicable  to  the  sea 

'or  seashore,  Be  it  therefore  enacted,  (fee,  that  if  any  person,  not  h*ving 

*  a  legal  right  or  permission  from  the  proprietor  of  the  salmon  fishery,  shall 
'  from  and  after  the  passing  of  this  Act,  wilfully  take,  fish  for^  or  attempt 

*  to  take,  or  aid  or  assist  in  taking,  fishing  for,  or  attempting  to  take  in  ot 
'  from  any  river,  stream,  lake,  water,  estuary,  tirth,  sea-loch,  creek,  bay,  or 
'  shore  of  the  seaj  or  in  or  upon  any  part  of  the  sea  within  one  mile  of 
'  low- water-mark,  in  Scotland,  any  salmon,  grilse,  sea- trout,  whltling,  or 

*  other  fish  of  the  salmon  kind,  such  person  shall  forfeit  and  pay  a  sum  not 

*  less  than  10.^.  and  not  exceeding  £5,  for  each  and  every  such  offence,  and 

*  shall^  if  the  Sheriff  or  Justices  shall  think  proper,  over  and  above,  forfeit 

*  eiich  and  every  fish  so  taken,  and  each  and  every  boat,  boat  tackle,  net,  or 

*  other  engine  used  in  taking,  fishing  for,  or  attempting  to  take  fish  as  afore- 

*  said  ;  and  it  shall  be  lawful  for  any  person  employed  in  the  execution  of 

*  this  Act  to  seize  and  detain  all  fish  so  taken,  and  all  boats,  tackle,  nets, 

*  and  other  engines  so  used,  and  to  give  information  thereof  to  the  Sheriff 

*  or  any  Justice  of  the  Peace,  and  such  Sheriff  or  Justice  may  give  such 

*  orders  concerning  the  disposal  of  the  same  as  may  be  necessary.'  This 
Act  is  amended  and  made  more  stringent  by  the  25th  section  of  *  the 
'  Salmon  Fisheries  (Scotland)  Act,  1868,'  which  gives  ample  powers  of 
search  and  seizure  to  constables,  river  watchers,  officers  of  District 
Boards,  &c.,  and  declares  that  the  possession  of  salmon  by  unqualified 
persons  shall  be  held  prima  facie  evidence  of  their  intention  to  contravene 
the  provisions  of  the  7th  and  8th  Vict.  cap.  95.  Unfortunately,  neither 
this  Act  nor  its  amendment  apply  to  the  Sol  way  Firth,  because  the  25  th 
section  of  the  Act  of  1868  is  an  amendment  of  7  and  8  Vict.  cap.  95, 
which  again  is  an  amendment  of  9  Geo.  IV.  c.  39,  the  14th  section  of 
which  excludes  the  Sol  way  and  the  rivers  flowing  into  it.  Nothing  .  . 
would  do  more  to  improve   the  Salmon  Fisheries   in  the  Solway  Firth 

than  the  repeal  of  this  exclusion,  which  would  enable  the  District 
Boards  of  the  Annan  and  Nith,  which  suffer  most  from  the  ravages  of 
these  *  whammellers,'  to  prosecute  and  put  them  down.  At  present,  they 
cannot  raise  a  prosecution  with  any  chance  of  success,  although  these  men 
annually  capture  tons  of  salmon  in  the  low- water  channel  of  the  Firth,  and 
greatly  injure  the  fisheries  in  the  rivers  both  on  the  Scottish  and  English 
sides  of  the  Solway. 
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Evil  effects  of  I  have  twice  visited  the  Soiway  Firth  as  a  Gkivernment  Commissioner 
Hang^ete  on  — ^in  1870  and  1880 — and  have  twice  carefully  examined  its  Fisheries 
since  my  appointment  as  Inspector  of  Scotch  Salmon  Fisheries  in  1882 ; 
so  that  I  have  had  ample  opportunities  of  studying  the  various  ques- 
tions  that  arise  from  its  peculiar  position,  its  exceptional  physical  features, 
and  the  variety  of  Acts  of  Parliament  that  apply  to  it  And  I  have  no 
hesitation  in  expressing  a  decided  opinion  that  nothing  has  done  so  much 
harm  to  its  salmon  fisheries  as  these  hang  or  whammel  netcf  which  float 
like  a  wall  of  netting  in  the  narrow  and  comparatively  shallow  low-water 
channel  of  the  upper  part  of  the  Firth,  stretching  almost  entirely  across  it, 
and  intercepting  the  minority  of  the  fish  which  are  making  for  the  rivers. 
That  these  nets  are  most  prejudicial  in  rivers  and  in  narrow  channels  has 
been  repeatedly  shown.  In  four  years  they  nearly  ruined  the  fishings  in 
the  Northumberland  Tyne.  In  the  official  Reports  of  the  late  Mr 
Buckland  and  of  Mr  Spencer  Walpole,  it  is  stated  that  129,000  salmon 
were  captured  in  the  Tyne  in  1872,  and  that  there  was  even  a  larger  take 
in  1868.  In  1866,  hang-nets  were  introduced,  in  small  numbers  at  first ; 
but  year  by  year  their  number  was  increased,  until  at  last  hundreds  of 
such  nets,  many  of  them  of  great  length,  might  have  been  seen  at  night 
fishing  for  salmon  in  the  sea  north  and  south  of  the  mouth  of  the  Tyne. 
The  evil  effect  on  the  fisheries  was  soon  apparent  On  a  fishing  2  or  3 
miles  below  Newcastle,  1252  salmon  were  taken  in  1867,  and  only  226 
in  1873;  while  on  a  fishing  immediately  above  Newcastle,  where"  the 
lessee  made  X1500  in  1867,  the  take  fell  to  only  36  salmon  in 
1873. 

The  general  result  to  the  Tyne  fishings  was  most  disastrous.  In  1872, 
129,100  salmon  were  taken,  while  in  1874  only  21,746  were  captured, 
or,  in  other  words,  only  one-sixth  of  the  take  of  1872.  The  salmon  are 
in  the  habit  of  congregating  in  large  numbers  behind  the  two  solid 
masonry  piers  which  have  been  constructed  by  the  Tyne  Navigation  Com- 
missioners, north  and  south  of  the  entrance  of  the  Tyna  The  neighbour- 
hood of  these  piers  formed  the  most  convenient  places  for  the  operation  of 
the  hang-net  fishermen,  and  thousands  of  salmon  were  anniially  taken 
there. 

In  1873,  however,  a  new  Salmon  Fishery  Act  for  England  was  passed, 
and  under  the  powers  conferred  by  it,  the  conservators  of  the  Tyne  drew 
up  a  bye-law  prohibiting  any  netting  for  salmon  within  a  certain  distance 
of  the  piers  at  the  mouth  of  the  Tyne,  and  this  bye-law  was  confirmed  by 
the  Home  Secretary.  Its  beneficml  effects  were  soon  demonstrated ;  for 
whereas,  owing  to  the  operation  of  the  hang-nets,  only  21,746  salmon 
were  taken  in  the  Tyne  District  in  1874,  the  take  in  1881  had  risen  to 
45,946,  or  had  more  than  doubled.  It  will  be  observed  from  the  above 
statement  that  the  bang-nets  had  not  been  fishing  in  the  river  Tyne  itself, 
but  in  the  sea  close  to  its  mouth ;  and  it  is  obvious  that  such  nets  fishing 
in  the  channel  of  a  river  or  in  a  narrow  estuary,  like  that  of  the  Soiway 
at  low  water  in  the  Annan  and  Nith  Districts,  would  be  even  more  deadly 
and  destructive. 

It  would  be  greatly  for  the  benefit  of  the  Salmon  Fisheries  in  Scotland, 
and  would  greatly  strengthen  the  hands  of  District  Boards  in  putting  a' 
stop  to  or  limiting  the  operation  of  hang-nets,  whose  destructiveness  has 
been  so  clearly  proved,  if  a  power  of  making  bye-laws,  such  as  that  con- 
ferred on  boards  of  conservators  by  the  Englbh  Act  of  1873,  were 
conferred  on  District  Boards  in  Scotland.  Speaking  of  this  part  of  the 
Act  of  1873,  Mr  Willis  Bund  makes  the  following  remarks  in  his  book 
on  TJie  Law  relating  to  Salmon  Fisheries  of  England  and  Wales,  as 
amended  by  the  Salmon  Fishery  Act  of  1873 : — *  Power  is  given   to 


Powers  to 
District 
Boards  to 
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*  Boards  of  Conservatora  to  mako  bye-laws  for  the  better  protection,  pre- 
'servation,   and    improvement   of    the   Salmon    Fisheries   within   their 

*  district     This  power,  so  long  agitated  for  by  the  various  Fishery  Boards 

*  who  have  for  some  time  past  discovered  that  the  varying  circumstances 

*  of  each  river  require  special  legislation  to  meet  them,  is  certainly  the 
'  most  valuable  provision  of  the  Act  of  1873,  and  one  from  which  great 

*  good  to  the  Fisheries  of  England  and  Wales  may  reasonably  be  antici- 
'  pated.' 

Another  great  improvement,  in  the  event  of  farther  legislation  for  the  Powers  to 
Sol  way,  would  be  to  empower  the  authorities,  either  in  England  or  prosecute. 
Scotland,  to  prosecute  persons  fishing  for  salmon  without  a  right  to  do  so 
in  the  low- water  channel  of  the  Firth,  and  to  give  authority  to  the  Sheriffs 
or  Justices,  in  any  of  the  counties  bordering  on  the  Sol  way,  to  issue 
warrants  to  cite  offenders  resident  in  another  of  these  counties.  Owing 
to  the  want  of  such  a  power  at  present,  it  is  in  many  cases  almost  im- 
possible to  prosecute  and  convict  offenders. 

A  third  great  improvement  would  be  to  enact  that  it  shall  be  lawful  Increased 
for  any  constable  or  police  officer,  or  river  watcher,  in  any  borough  or  powei-a  of 
place  in  Scotland,  in  any  highway,  street,  or  public  place,  to  search  any  g^^[ , 
persons  whom  he  may  have  good  cause  to  suspect  of  having  or  carrying  illegally 
salmon  unlawfully  obtained,  and  any  cart  or  conveyance,  with  power  to  obtained, 
seize  and  detain  any  fish  so  found,  and  thereafter  to  cite  such  person  to 
appear  before  the  Sheriff  or  Justices.     In  short,  the  same  clause  with 
regard  to  salmon  should  be  introduced  as  the  second  clause  with  regard 
to  game  in  the  Prevention  of  Poaching  Act  of  7th  August  1862,  which 
has  done  more  to  prevent  game-poaching  than  all  the  previous  Acts  put 
together. 

In  the  event  of  these  improvements  being  carried  out,  a  new  clause, 
prohibiting  unqualified  pei-sons  from  fishing  in  private  waters,  should  be 
substituted  for  the  9th  section  of  the  Solway  Act. 

When  I  first  visited  the  Solway,  there  was  a  very  objectionable  dam  on  Fish-pass  on 
the  Water  of  Milk,  one  of  the  chief  tributaries  of  the  Annan,  which  ^jajjo"  Water 
entirely  prevented  the  ascent  of  the  migratory  Salmonidae  to  many  miles  °  ^  ' 
of  excellent  spawning  ground.  I  am  happy  to  be  able  to  report  that,  in 
the  course  of  last  year,  a  dam  with  a  ladder  easily  passable  by  salmon 
has  taken  the  place  of  the  old  impassable  obstruction.  I  visited  the  new 
dam  on  the  30th  of  July  last,  while  it  was  still  in  the  course  of  construction, 
although  nearly  completed.  I  found  that  an  apron  had  been  put  to  the 
dam,  and  a  pool  which  used  to  be  a  favourite  resort  of  poachers  had  been 
removed.  Then  a  ladder  has  been  constructed  on  the  left  bank  of  the 
stream  with  wooden  sides  and  stops.  It  has  a  gradient  of  1  in  8,  a 
breadth  at  the  top  of  6  feet,  and  at  the  bottom  of  8  feet.  The  stops  come 
about,  two-thirds  of  the  way  across  the  ladder,  and  in  the  middle  there 
was,  w^hen  I  saw  it,  too  much  white  water.  I  suggested  that  the  sides  of 
the  ladder  should  be  heightened  about  6  inches,  as  by  doing  so  a  channel 
would  be.  formed  along  the  side  oi  the  ladder  farthest  from  the  left  bank, 
up  which  fish  would  go  as  easily  as  by  the  ladder  itself,  when  the  water 
was  in  such  a  state  as  to  induce  them  to  run.  I  also  suggested  the 
removal  of  some  smooth  planks  at  the  foot  of  the  ladder,  and  the  replacing 
them  by  stones,  and  the  deepening  of  the  pool  at  the  foot.  There  are  5 
or  6  miles  of  good  spawning-ground  above  this  dam.  The  Milk  is  more 
a  spawning  than  an  angling  river.  The  fish  run  chiefly  in  September  and 
October. 

A  very  important  case,  arising  in  the  Annan  District,  with  regard  to  Case  of 
the  observance  of  the  weekly  close  time  by  owners  or  occupiers  of  fixed  livings  v. 
nets  was  decided  by  the  Justiciary  Appeal  Court  in  December  last  ^^^°' 

s.  F.  d 
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Seven  judges  were  on  the  bench,  and  their  decision  waA  unanimous  and 
must  be  held  as  finally  fixing  the  law  on  the  subject.  The  case  was 
that  of  Irving  and  others  v.  Phjn,  and  the  decision  of  the  Court  was  to 
the  effect  that  the  provisions  of  the  statute  and  of  the  bye-law 
(Schedule  D),  regulating  the  observance  of  the  weekly  close  time  by 
stake  and  bag-nets,  are  absolute  and  specific,  and  do  not  admit  of  con- 
struction j  so  that  no  other  36  hours  than  those  between  six  o'clock  on 
Saturday  night  and  six  o'clock  on  Monday  morning  will  satisfy  the 
requirements  of  the  statute  and  relative  bye-law.  This  case  reverses 
the  decision  in  Osborne  v,  Anderson,  in  which  it  was  held  that,  under 
certain  circumstances,  a  tidal  close  time  was  allowable.  Lord  Adam, 
who  delivered  the  leading  judgment,  said: — 'The  contravention  in 
'  question  took  place  in  this  respect,  that  these  nets  were  not  put  out  of 

*  fishing  order  earlier  than  eight  o'clock  on  the  Saturday  night,  the  con- 
'  tention  on  the  part  of  the  respondent  being  that,  upon  a  sound  con- 

*  struction  of  this  clause,  they  were  bound  to  have  been  put  out  of  fishing 
'  order  at  six  o'clock.  The  answer  to  that  was  that  the  state  of  the  tide 
'  at  six  P.M.  was  such  that  the  nets  could  not  be  put  out  of  fishing  order. 

*  He  thought  the  words  of  the  statute  were  as  clear  as  words  could  be 

*  when  it  was  enacted  that  the  weekly  close  time  should  continue  from 
'  the  hour  of  six  o'clock  on  Saturday  night  to  six  o'clock  on  Monday 
'  morning.  He  did  not  think  the  requirements  of  the  section  could  be 
'  met  by  adopting  any  other  hours  than  those  stated,  and,  indeed,  that 
'  the  language  of  the  section  was  not^  capable  of  construction.     The 

*  operation  of  that  might  be,  as  apparently  it  was  in  some  cases,  to 

*  operate  so  as  that  it  should  continue  longer,  but  still  the  Act  was  quite 

*  clear  in  saying  that  the  close  time  should  continue  during  that  time. 
'  He  did  not  think  the  Court  was  entitled  to  consider  whether  or  no 
'  difficulties  might  arise.      In  his  opinion,  the  Act  was  not  open  to 

*  construction,  and,  notwithstanding  the  case  of  Osborne,  which  had 
'  been  quoted,  and  which  he  thought  was  wrongly  decided,  the  sound 
'  construction  of  the  Act  of  1862  was  that  the  close  time  should  run  frcmi 

*  six  P.M.  of  Saturday  to  6  a.m.  of  Monday.' 


Artificial 
Obstruction 
on  the  River 
Truim. 


On  the  19th  of  November  last,  by  direction  of  the  Fishery  Board,  I 
met  Mr  MacGregor,  Superintendent  of  the  Spey  District  Board,  at 
Kingussie,  with  the  view  of  inspecting  an  alleged  illegal  artificial  obstruc- 
tion in  the  bed  of  the  Truim,  an  important  spawning  tributary  of  the  Spey. 

The  Truim  rises  in  the  Grampians,  near  the  Perthshire  border,  at  a 
height  of  2100  feet  above  the  level  of  the  sea,  and  then  runs  15|  miles 
north-northeast,  till,  after  a  descent  of  1280  feet,  it  falls  into  the  Spey 
at  Invernahaven,  6  miles  southwest  of  Kingussie. 

After  leaving  Kingussie,  we  drove  to  Triiim  Bridge,  and  then  walked 
up  the  right  bank  of  the  TVuim  till  we  reached  the  obstruction  cpmplained 
of  by  the  Spey  District  Board.  This  is  situated  about  half-way  between 
the  falls  of  the  Truim  and  the  junction  of  the  Truim  and  the  Spey.  It 
consists  of  a  pretty  solidly  built  artificial  dam,  nearly  6  feet  high,  on  the 
down-stream  face,  beginning  on  the  Belleville,  or  right  baii  of  the  Truim, 
and  extending  43  feet  across  the  stream  towards  the  Glentruim  or  left 
bank.  This  dam  has  the  e£fect  of  deepening  the  pool  above,  and  creating 
a  pool  and  a  lie  for  salmon  below  it,  from  which  they  may  easily  be  taken 
out  by  fair  means  or  foul.  At  the  Glentruim  end  of  the  dam  there  are 
natund  rocks  in  the  channel ;  and  between  these  rocks  and  the  left  bank 
of  the  river  there  is  a  narrow  and  comparatively  shallow  stream,  about  12 
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feet  wide,  still  uoobstruoted ;  whereas  the  artificial  dam  and  the  rocks  to 
which  it  joins  on  entirely  block  up  a  space  of  49^  feet.  In  addition  to 
the  dam  being  substantially  built  of  piles  and  tree-trunks  and  stones,  it 
is  still  further  strengthened  and  bound  together  by  railway  metal  rails 
running  along  its  crest,  and  by  two  iron  struts  supporting  the  down  stream 
face.  I  have  little  doubt  that  when  the  river  is  in  such  a  state  as  to  in- 
duce fish  to  run — and  it  was  just  in  such  a  state  when  I  inspected  it — 
that  such  fish,  instead  of  taking  the  narrow  channel  on  the  left  bank, 
will  find  a  resting-place  in  the  pool  below  the  artificial  dam ;  and  I  think 
&ere  can  be  no  doubt  that  spawning  fish  will  not  ascend  to  the  valuable 
spawning  beds  higher  up  with  anything  like  the  same  ease  that  they  could 
do  before  the  obstruction  was  erected  and  the  natural  course  of  the  river 
interfered  with.  The  present  obstruction  serves  no  industrial  purpose. 
It  is  not  in  connection  with  a  saw  or  a  com  mill  It  is  an  obstruction, 
pure  and  simple ;  and,  as  such,  I  think  it  might  be  removed  by  an  action 
of  Declarator  and  Removal,  or  other  process  of  law. 

In  several  places  in  his  Treatise  on  the  Law  of  Scotland  relating  to 
Rights  of  Ftshing^  Mr  Stewart  distinctly  states  that  obstructions  like 
t^at  in  ike  Truim  are  illegal.     Thus  on  p.  141  he  writes  :  'In  a  private 

*  stream  a  person  who  is  proprietor  of  the  fishings,  and  also  of  one  of  the 

*  adjacent  banks,  is  entitled  to  make  such  use  of  the  bank  for  the  purpose 
'  of  fishing  or  otherwise,  as  he  may  think  proper.  But  his  power  is  sub- 
Ejected  to  the  important  limitation,  that  no  erections  which  he  may 

*  make,  and  no  operations  which  he  may  carry  on,  shall  have  the  effect 
'of  altering  the  flow  of  the  stream,  to  the  possible  damage  of  the 
'opposite  proprietor.     The  proprietors  upon   the  opposite  banks  of  a 

*  private  river  have  a  common  interest  in  the  stream,  and  though  each 
'has  a  right  of  property  in  the  alveus  from  his  own  side  up  to  the 

*  medium  Jilum  fltmiinis,  neither  is  entitled  to  use  the  alveus  in  such  a 
'  manner  as  to  interfere  with  the  flow  of  the  stream.  Erections  on  the 
'  bank  which  do  not  impinge  upon  the  water  cannot  be  objected  to ; 
'  but  the  slightest  encroachment  upon  the  stream  may  be  resisted  and  put 

*  a  stop  to  without  the  necessity  of  proving  that  damage  has  been  likely 
'  to  be  sustained,  for  it  is  impossible  to  foretell  what  the  result  of  it  may 

*  be  on  the  course  of  the  river.     And,  for  the  same  reason,  if  any  ob- 

*  jection  be  taken,  the  onus  of  proving  that  the  act  is  not  an  encroach- 

*  ment  f aUs  on  the  party  making  such  encroachment,  who  is,  prima  facie 
*held  responsible.'  On  page  159  he  further  writes: — 'Obstructions, 
'  whether  partial  or  total,  have  always  been  found  to  fall  under  the  pro- 
'  hibitions ;  and  no  kind  of  barrier  to  the  progress  of  the  fish,  whether  it 
'  rise  above  the  surface  of  the  water  or  not,  will  be  permitted.  It  has 
'  even  been  found  that  placing  a  row  of  loose  stones,  not  of  any  consider- 
'  able  size,  in  the  bed  of  a  river,  not  across  it,  but  merely  upon  the  edge 
'  of  a  pool  to  facilitate  fishing  by  net  and  coble  is  illegal,  though  net  and 
'  coble  is  the  ordinary  and  legal  mode  of  fishing ;  the  prohibitions  extend 
'  also  to  all  practices,  either  destructive  to  the  breed  of  salmon  or  so 
'  noxious  to  their  tastes  and  instincts  to  deter  them  from  ascending 
'  higher  than  suits  the  interests  of  the  party  using  such  practices.'  (See 
also  Stewart,  last  paragraph  on  page  167  and  top  of  page  168.) 

But  supposing  it  to  be  decided  that  a  prosecution  shall  be  raised  for  the 
removal  of  the  illegal  obstruction  in  the  Truim,  then  comes  the  farther 
question,  Who  is  to  prosecute — the  Spey  District  Board  or  the  Fishery 
Board  for  Scotland?     Looking  to  the  terms   of   *The  Fishery  Board 

*  (Scotland)  Act,  1882,'  it  humbly  seems  to  me  that  the  Spey  District 
Board  must  raise  the  prosecution,  as  the  2nd  sub-section  of  the  5th  section 
of  that  Act  provides  that  Uhe  Fishery  Board  shall  have  the  general 
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'  superintendence  of  the  Salmon  Fifiheries  of  Scotland,  and  shall  have 
'  the  powers  and  duties  of  Commissioners  under  the  Salmon  Fisheiy  Acts, 
*  Imt  without  pr^vdice  to  or  interference  tvith  the  powers  of  District 
'  Boards.* 


Answers  to  The  answers  from  the  Tay  District  Board  are  favourable.     Both  for 

Printed  netting  and  angling,  the  year  1891  has  been  a  good  one.     But  were  it 

Queries  from  not  for  the  general  goodness  of  the  year  throughout  the  country,  they 
Boardsf—The  ^^^^  ^  incHned  to  attribute  the  successful  fishing  on  the  Tay  to  the 
Tay  District  Partial  interdiction  of  the  sparling  smacks  in  autumn  and  spring,  which 
Boai-d.  used  to  capture  salmon  and  smolts  under  pretence  of  fishing  for  spar- 

lings. The  heaviest  fish  caught  in  the  Tay  in  1891  by  net  weighed  62  lbs., 
and  the  heaviest  canght  by  rod  weighed  47^  lbs:  The  bye-laws  are  stated 
to  be  fairly  well  kept,  but  there  were  several  prosecutions  for  o£fences 
last  year,  some  offenders  being  fined  as  much  as  £10.  It  is  stated  that '  the 
'  present  annual  close  time  is  as  good  as  it  can  be  under  the  existing  Acts, 
'  since  it  has  been  changed  to  26th  August  and  11th  February,  but  the 

*  latter  is  too  late  for  commencement     The  rod  fishing  now  begins  on  15th 

*  January,  and  this  will  certainly  be  a  great  boon  to  anglers  and  the  pro- 
'  prietors  of  upper  fishings.' 

The  artificial  obstructions  in  the  Tay  District  are  the  cruives  and  dams 
on  the  Earn  and  Ericht;  the  natural    obstructions  are  the  FaUs  of 
Tummel,  the  Falls  of  Qarry,  the  Falls  of  Lochy,  the  Keith  on  the  Ericht, 
and  Reekie  Linn  on  the  Isla.     None  of  these  have  as  yet  been  made  pass- 
able for  salmon.     The  salmon  disease  has  again  made  its  appearance  in 
the  river,  but  it  is  said  to  be  diminishing.     There  is  a  Hatchery  on  the 
Earn  at  Dupplin,  belonging  to  the  Tay  District  Board,  which,  as  altered 
and  improved,  can  hatch  out  510,000  ova. 
Answers  from       In  tidal  and  fresh  waters  the  number  of  fish  caught  by  nets  is  stated 
TV^*5^^         to  be  much  the  same  as  the  previous  season,  but  the  rod  and  line  fishing 
Board^  throughout  the  Spey  District  has  been  the  best  experienced  for  a  number  of 

years.  The  largest  fish  caught  by  net  and  coble  and  in  fixed  engines 
weighed  upwards  of  40  lbs. ;  and  the  largest  by  rod  35  lbs. 

The  system  of  protection  in  the  district  is  efficient  The  men  are  em- 
ployed by  and  are  subject  to  the  District  Board  The  force  consists  of 
one  Superintendent,  one  Inspector,  and  forty-four  Constables.  There  is 
not  much  illegal  fishixkg. 

There  is  but  one  cruive  on  the  Spey,  and  it  was  not  in  use  last  season. 
There  are  some  mill-dams  on  the  tributaries,  but  they  are  all  provided  with 
fish-passes,  which  afford  at  all  times  a  free  passage  to  ascending  fish.  An 
artificial  obstruction  has  been  illegally  placed  upon  the  Truim.* 

The  only  pollution  in  the  district  is  that  caused  by  the  refuse  from 
Whisky  Distilleries  in  the  shape  of  'spent  wash'  and  '  spent  lees.' 
The  amount  of  this  liquid  allowed  to  run  into  the  river  is  increasing ;  and 
no  steps  are  taken  by  the  polluters  to  neutralise  the  pollution. 

The  fungoid  salmon  disease  has  been  known  in  the  district  for  many 
years,  but  only  kelts  and  spawning  fish  are  attacked  by  it.  It  is 
difficult  to  say  whether  it  is  increasing  or  decreasing.  Probably  about 
12  per  cent  of  the  male  kelts  are  more  or  less  attacked  by  it  More 
specific  authority  to  kill  and  bury  the  diseased  fish  should  be  given  to 
water-bailiffs  in  any  future  Act.  There  is  a  Hatchery  in  the  district 
belonging  to  the  Duke  of  Eichmond,  which  gave  satisfactory  results  last 
year. 

The  Superintendent  states  '  that,  from  personal  observation,'  he  con- 
*  For  my  Report  on  this  obstruction  see  pages  28-30. 
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siders  that  *  there  is  at  least  one  male  to  one  female  fish,  and  that  is 

*  allowing  them  to  be  going  both  fresh  to  the  spawning  bed.     Stricter 

*  observation  is  to  be  given  to  this  matter  by  the  bailiffs  during  the 
'  present  season.'     He  considers  *  that  the  little  black  bird  with  a  white 

*  breast,  which  is  locally  known  in  this  district  by  the  name  of  ''  Water 

*  Jock,"  should  be  shot  down  at  all  seasons,  as  he  is  looked  upon,  and 

*  with  good  cause,  as  an  ova  eater.'  He  likewise  considers  that  the 
interests  of  the  salmon  fisheries  in  the  Spey  District  are  greatly  injured 
by  the  want  of  a  yearly  close  time  for  fresh- water  trout. 

The  foD owing  is  a  copy  of  the  Superintendent's  Annual  Report  for  the 
year  ending  26th  August  1891,  submitted  to  the  meeting  of  the  Spey 
District  Board  held  at  Elgin  on  23rd  October  1891  :— 


/. — Salmon  Spavming, 

The  following  Tables  show  the  dates  of  the  first  appearance  of  salmon 
spawning  beds,  the  number  seen  and  counted  by  the  bailitfs  during  the  last  two 
spawning  seasous  of  1889-90  and  1890-91,  on  the  following  named  streams  or 
^butaries ; — 


1889-90. 


Name  of  Stream. 

Fiddich, 

Avon,    - 

Livet,    . 

Conglass, 

Lochy,  . 

Dulnain, 

Nethy,  . 

Druie,   . 

Feshie,  . 

Tromie, 

Truim,  . 

Spey  (above  Laggauj 


SpawuBg  commenced.  ^"^^H^^"^^ 

1st  October,  1889  545 

10th  October,  1889  484 

3rd  October,  1889  269 

10th  October,  1889  92 

9th  October,  1889  49 

10th  October,  1889  597 

17th  October,  1889  175 

14th  October,  1889  166 

16th  October,  1889  193 

14th  October,  1889  152 

1st  October,  1889  108 

,  Badenoch),   11th  October,  1889  102 


Total,        2932  Spawning  Beds. 


Name  of  Stream. 

Fiddich, 

Avon,    . 

Livet,    . 

Conglass, 

Lochy,  . 

Dulnain, 

Nethy,  . 

Druie,  . 

Feshie,  . 

Tromie, 

Truim, . 

Spey  (above  Laggan, 


1890-91. 

a„-„«,*««  r-«™™«««a^   Number  of  Beds 
Spawning  Commenced,      j^^  seaaon. 


7  th  October,  1890 

4th  October,  1890 

8th  October,  1890 

4th  October,  1890 

9th  October,  1890 

nth  October,  1890 

24th  October,  1890 

nth  October,  1890 

13th  October,  1890 

14th  October,  1890 

10th  October,  1890 

Badenoch),  9th  October,  1890 

Total, 


Decrease  in  Spawning  Beds  from  last  year's  number, 


535 
607 
132 

98 

40 
613 
176 
192 
265 

70 

95 

45 

2768  Spawning  Beds. 
164 

2932 
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Last  spawning  seaaon,  like  the  preceding,  turned  out  to  be  rather  a  poor 
one,  and  for  the  same  cause,  viz.,  scarcity  of  grilse.  I  have,  however^' gpod 
reasons  to  believe  that,  durii^  the  coming  season  of  salmon  spawniug,  we  shall 
surmount  the  grilse  dearth  of  last  two  spawning  seasons,  and  have  one  of  the 
best  grilse  spawning  seasons  on  the  high  reaches  that  we  have  experienced 
during  the  early  part  of  the  season  since  1888-89.  My  reasons  for  anticipat- 
ing this,  are,  tliat  since  the  first  week  of  July,  owing  to  the  excessive  amount  of 
ram  which  has  fallen,  causing  the  river  to  run  high,  and  often  in  spate  size, 
grilse  have  since  then  been  clearing  off  the  sea  coast  and  making  their  way  up 
the  river  much  earlier  and  in  larger  numbers  than  that  seen  for  many  years. 
The  two  last  spawning  seasons  come  so  near  each  other  in  the  total  number  of 
spawning  beds  counted  upon  the  different  tributaries,  that  I  do  not  think  that 
it  is  necessary  for  me  to  make  further  comparisons  between  the  two. 

From  16th  October  till  middle  of  December  all  the  tributari^  ran  high  in 
size,  and  continued  dark  or  brown  coloured,  and  during  all  this  time,  which 
almost  completed  the  height  of  the  spawning  over  the  higher  tributaries,  it  was 
seldom  that  the  spawning  fish  could  oe  seen  by  the  bailiffs,  and,  by  the  time  the 
streams  returned  to  their  normal  size,  the  fish  had  spawned  and  left  their 
*  redds,'  which  were  then  to  be  seen  and  counted  by  the  bailiffs,  notwithstand- 
ing that  the  fish  themselves  had  disappeared  again  after  spawning,  and  returned 
down  the  streams  and  joined  the  Spey.  When  spawning  beds  are  counted  in 
this  way  by  the  bailiffiB,  after  a  continued  period  of  brown  coloured  water,  the 
men  are  very  cautious  not  to  give  in  a  list  of  anything  but  what  they  are  pre- 
pared to  swear  were  proper  spawning  beds,  each  of  which  had  been  spawned 
upon  bv  at  least  one  pair  of  fish,  consequently  doubtful  beds  are  left  out  of 
count,  but,  all  the  same,  may  have  been  properly  formed  and  spawned  upon  had 
a  sight  of  them  been  attainable  when  they  were  being  wrought  On  the  Spey 
the  spawning  was  not  so  good  as  that  of  the  previous  year  of  1889-90,  and 
owing  to  the  high  state  of  the  river,  a  si^ht  of  the  fish  at  work  was  scarcely  to 
be  got  from  end  of  October  till  ena  of  December,  by  which  time  the  most  of 
the  spawning  had  ceased. 

Spawning  continued  on  the  Spey  till  into  month  of  March.  From  middle 
till  end  of  December  there  was  a  very  severe  frost,  which  froze  over  the  pools 
and  spawning  fords  of  Spey,  Avon,  and  Fiddich,  but  this  frost  and  iee  wore 
away  again  without  causing  any  injury  to  the  spawning  fish  or  spawning  beds. 
Another  severe  frost  continued  during  January,  and  again  froze  up  the  pools 
and  spawning  fords.  Avon  on  this  occasion  was  most  severely  frozen  up,  and 
upon  the  breaking  up  of  the  ice,  after  a  thaw  set  in,  some  thirty  spawned  fish 
were  found  dead  in  said  river,  and  these  had  evidently  been  killed  by  the  ice. 
There  is  no  doubt  but  that  some  damage  had  been  done  to  the  spawning  beds 
upon  the  Avon  by  the  breaking  up  of  the  ice  on  said  occasion. 


II. — SmoU  Season, 

The  appearance  of  smolts  while  descending  the  rivers  last  season  was  as  good 
as  that  of  former  seasons.  Eight  watchers  were  on  duty  for  six  weeks,  com- 
mencing 27th  April,  protecting  smolts  and  parr. over  the  whole  district,  and  t^e 
Superintendent,  Inspector,  and  one  Constable  continued  protecting  parr  during 
all  the  summer.  Twelve  dozen  of  printed  notices,  qautioping  persons  against 
taking  or  killing  smolts,  parr,  or  the  young  of  salmon,  were  posted  up  at  con- 
spicuous places  along  the  sides  of  the  river  Spey  and  tributaries,  over  the  whole 
(ustrict 

IIL^Disease  among  Fish, 

Fungoid  disease  was  more  prevalent  during  'last  winter  or  late  spawning 
season  than  that  of  the  season  of  1889-90.  On  the  Fiddich,  during  the  season 
1889-90,  the  number  of  spawning  beds  counted  was  545,  and  the  number  of 
dead  diseased  fish  removed  from  the  same  stream  was  64.  During  last  season 
(1890-91)  the  number  of  spawning  beds  was  635,  or  10  fewer  thanthe  previous 
year,  and  the  number  of  dead  diseased  fish  that  were  removed  and  buried  was 
92.  The  percentage  for  dead  diseased  fish  on  the  respective  numbers  of  beds 
upon  the  Fiddich  during  the  two  spawning  seasons  previous  to  the  last  one 
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of  1890-91  was  the  same,  viz.,  13  per  cent,  but  the  percentage  for  last  season 
of  1890-91  has  gone  np  as  high  as  18  per  cent 

•     IV. — Poaching  dwing  the  Year.    • 

During  the  whole  of  last  close  time  there  was  not  a  single  detection  made 
against  any  poaching  or  attempt  to  poach  over  the  whole  district  As  I  have 
alreadj  mentioned  in  this  report,  during  the  height  of  the  spawning  all  the 
rivers  and  streams  ran  high  and  dark  coloured,  and  made  poaching  almost 
impossible  during  the  time  that  attempts  to  ao. so  would  nave  been  most 
likely  made.     .        .  .        [        , 

The  only  offender  brought  up  for  trial  during  the  year  was  a  pensioner^ 
residing  in  Rothes,  who  was  detected  fishing  on  Spey,  near  Rothes,  on  Ist 
June  last,  with  one  smolt  and  one  parr  in  his  possession.  Accused  was 
brought  before  the  Sheriff  Court  at  Banff  on  26th  June,  where  he  pleaded 
guilty  to  having  killed  the  smolt  and  pair,  and  was  sentenced  to  pay  a  fine  of 
56.,  with  lOs.  6d.  of  modified  expenses,  failing  payment,  twenty-four  hours' 
imprisonment 

V. — Bye-knos. 

The  bye-laws  relating  to  mill-dam  dykes,  mill-lades,  sluices,  hecks,  &c., 
were  all  properly  attended  to  during  the  year  over  the  whole  district. 

General  Remarks. 

The  sea  coast  and  river  Halmon  net  opened  on  11th  February  and  closed  on 
26th  August,  with  the  exception  of  some  six  or  eight  nets  on  the  sea  coast 
between  JPortgordon  and  Findochty,  that  the  fishermen,  in  consequence  of  an 
onusually  strong  flow  tide  and  strong  Ivind,  were  unable  to  get  brought  ashore 
until  early  on  the  morning  of  27th  August  So  strons  was  the  tide  runnine 
at  this  paii  of  the  coast  on  the  26th  Aiu^ust  that  some  of  the  above-mentioned 
nets  were  wrecked.  The  observance  of  the  weekly  close  time  over  the  whole 
district  of  salmon-net  fishings  was  duly  observed  and  carried  out  on  every 
occasion  when  practicable. 

In  consequence  of  there  being  some  two  or  three  hundred  navvies  emploved 
at  the  works  of  the  Aviemore  and  Inverness  new  line  of  railway  at  Carrbridffe, 
it  wilLbe  necessary  to  have  at  least  two  additional  bailiffs  put  on  duty  on  the 
Dulnain  at  Carrbridge  to  assist  the  usual  local  bailiffs  to  protect  the  fish,  during 
the  coining  close  time.  Carrbridge  is  the  centre  of  the  best  spawning  grounds 
upon  the  Dulnain,  and  aU  sorts  of  characters  are  likely  to  be  found  among  so 
many  navvies. 

Ajb  has  been  already  fully  reported,  Colonel  Lachlan  Macpherson  of  Qlen- 
truim,  during  the  first  of  last  summer,  caused  to  be  erected  upon  the  Truim 
stream  a  dyke  which  wiU  at  least  cause  a  partial  barrier  to  ascending  fish  on 
said  stream  or  river. 

The  full  force  of  bailiffs  or  Spey  police  is  constituted  as  follows  : — The 
Superintendent,  stationed  at  AbeidLour  ;  the  Inspector,  stationed  at  Granton  ; 
eight  Sergeants,  and  thirty-four  Constables. 

GEO.  K.  MACQREGOR,  Superintendent. 

Abstraci  of  Account  Charge  and  Discharge  of  Clerks'  Intro- 
MISSIONS,  Tear  1890-91. 

L-CHARGE. 

To  Fishery  Assessment  on  £966%  be.  of  Rental,  at  Is.  lid.  per  ;£1,  j^26  12  10 

„  Fines  and  Expenses  recovered,         .        .        .        .        .        .  0  16    6 

„  Advance  for  Men's  Wages  to  4th  October  1890,  from  last  year's 

Account, 56    8    8 

„  Amount  at  Credit  of  Board  with  Royal  Bank  as  per  last 

Account, 2695 

£1010    6    5 
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IL— DISCHAEGE. 

By  Wages  to  Inspector  and  Bailiffs  for  year,  .  .  .  .  iS7I9  18  II 
„  Superintendent,     £130,     and   his     Travelling     Expenses, 

i32,  lis.  Id, 162  11  1 

,,  Bank  Interest,  Extracts  from  Valuation  Rolls,  Printing,  and 

Bank  Charges,     ,        . 24  11  9 

„  Clerk's  Salary  and  Outlays, 26  16  2 

„  L^;al  Expenses, 7  17  1 

„  Advances  for  Men's  Wages  to  be  charged  against  next  year's 

Assessment,         ...•.♦...  50  11  8 

„  Arrear  of  Assessment, 1  18  4 

M  Balance  at  Credit  of  Account  with  Royal  Bank,  Elgin,  .        .  16    1  5 

£1010    6    5 

Answers  from      There  has  been  a    general    increase    in    the    take  of    fish   in  the 

Di^trkJ^  Forth  District  during  1891.     The  fishing  was  very  good  in  the  lower 

Board.  reaches  and  *  exceedingly  good '  in  fixed  engines.     The  heaviest  salmon 

was  caught  by  a  hang-net  at  AUoa,  and  weighed  48^  lbs.     The  heaviest 

caught  by  rod  was  at  Cwdgforth,  and  weighed  44  lbs.     There  are  twelve 

watchers  employed  by  the  District  Board,  and  the  protection  of  the  river 

is  efficient.     There  are  no  dam-dikes  which  offer  serious  obstruction  to 

the  passage  of  salmon.     The  pollution  of  the  Devon,  a  tributary  of  the 

Forth,  is  as  bad  as  ever,  and  no  steps  are  taken  by  the  polluters  to  abate 

or  neutralise  the  pollution. 

Answers  from      There    was    a    general    increase    in    the    Fisheries    in    the    South 

the  South        Esk  in    1891,   wluch    is   imputed  to    the    better    protection    of    the 

Esk  District    jj^^j  during  the  spawning  season.     It  is  difficult,  if  not  impossible,  to 

^*    '  give  an  accurate  account  of  the  number  of  fish  caught,  but  the  estimate 

given  is  4000  by  net  and  coble ;  38,000  in  fixed  engines ;  and  900  by 

rods.     The  rod  fishing  has  been    he  best  known  for  many  years.     The 

heaviest  salmon  caught  by  net  and  coble  weighed  25  lbs.;  by  fixed 

engines  42  lbs.;  and  by  rods  28  lbs.     A  Superintendent  and  six  water- 

bailiffi9  are  employed.    There  were  twelve  prosecutions  in  1891,  followed 

by  convictions  in  almost  every  case. 

There  are  no  crnives  on  the  river,  but  there  are  dams  at  Kinnaird, 
East  Mill,  Brechin  Castle,  Blackie  Mill,  Finavon,  and  Murthill.  They 
are  worked  in  accordance  with  the  bye-laws,  and  i^ord  a  passage  to  fish.^ 
There  are  no  natural  obstructions  in  the  river.  Formerly  the  South  Esk 
was  much  polluted,  but  since  an  action  was  raised  by  the  river  pro- 
prietors, some  years  ago,  matters  have  considerably  improved,  and  at 
present  there  is  not  much  cause  of  complaint. 

The  salmon  disease  made  its  first  appearance  in  September  last,  and  has 
since  gone  on  increasing.     At  present  (November  30th),  the  majority  of 
the  fish  are  more  or  less  diseased.     The  cause  and  the  remedy  of  the 
disease  are  mysterious,  but  there  can  be  no  doubt  that  more  specific 
powers  should  be  given  to  water-bailiffs  to  take  out  and  destroy  diseased  fish. 
From  appearance  of  fish  going  over  dikes,  male  and  female  fish  would 
seem  to  be  in  about  equal  numbers.     The  Wild  Birds  Protection  Act  as 
regards  gulls  and  other  birds  known  to  destroy  smolts  and  ova  should  be 
repealed. 
Answers  from       There  has  been  a  general  increase  in  the  take  of  fish  in  the  Dee  at  most  of 
the  Aber-        the  fishing  stations  by  fixed  engines  and  net  and  coble,  and  by  rod  on  the 
deenshire  Dee.  j^y^f^  attributable  to  favourable  state  of  wind  and  weather  at  commence- 
ment and  well  on  during  the  earlier  part  of  the  season ;  also,  that  the 

•  The  fish-way  on  the  dam  at  Brechin  Castle,  which  has  always  been  the  worst 
obstruction  on  the  river,  though  somewhat  improved  does  not  yet  afford  a  free 
passage  to  ascending  fisli. 
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Dets  on  the  middle  and  upper  reaches  of  the  river  having  been  taken  off 
by  the  proprietors  with  a  view  to  increasing  the  rod  fishing,  the  fish  get 
more  freely  up  to  the  spawning  beds.  The  weight  of  the  heaviest 
salmon  taken  by  fixed  engines  was  56  lbs.,  and  by  rod  47  lbs.  It  is  stated 
that  the  annual  and  weekly  close  times  have  been  strictly  observed ; 
but,  with  regard  to  the  annual  close  time,  it  is  suggested  by  a  good 
many  persons  that  the  fishing  in  this  district  should  commence  about  a 
fortnight  earlier — say  on  the  28th  January  instead  of  the  11th  February. 
The  system  of  protection  is  efficient.  The  river  watchers  are  not  con- 
nected with  the  County  Constabulary  Force,  but  are  employed  by,  and 
subject  to  the  District  Board.  They  are  twenty-three  in  number,  includ- 
ing four  men  in  the  steam-launch,  which  is  the  joint  property  of  the  Dee 
and  Don  Boards. 

Illegal  fishing  has  almost  ceased  at  the  mouth  of  the  river  and  on  the 
coast  since  the  Dee  and  Don  District  Boards  provided  a  steam-launch  for 
further  protection.  On  the  river,  as  compared  with  former  years,  illegal 
fishing  has  not  been  so  prevalent.  The  number  of  prosecutions  in  1891 
was  five.  There  are  no  obstructions  by  dams  or  cruives,  but  there  are 
waterfalls  on  the  Feugh  and  Lui,  and  the  proprietors  are  being  communi- 
cated with  in  order  to  their  being  opened  up,  which  could  be  done  by 
slight  cutting  and  ladders.  The  spawning  grounds  above  are  good  and 
extensive.  As  regards  pollutions,  the  sewage  of  Braemar,  Balmoral, 
Ballater,  Aboyne,  Kincardine  O'Neil,  and  Banchory  is  discharged  into 
the  river.  This  has  necessarily  been  increasing,  but  in  certain  of  these 
places  (Ballater,  &c.),  some  movement  is  being  made  towards  providing 
a  remedy.  The  salmon  disease  showed  itself  on  1st  November  last ;  both 
kelts  and  clean  fish  were  affected,  but  it  is  now  extinct.  There  are 
two  Hatcheries  for  the  propagation  of  salmon  only  ;  one  in  the  Aberdeen 
Salmon  Company's  premises  at  Aberdeen,  belonging  to  the  Dee  and  Don 
Boards  jointly,  and  another  at  Durris,  near  the  river,  rented  by  the  Dee 
Board.  The  former  hatches  out  from  12,000  to  20,000  fry  yearly,  and 
the  latter  from  500,000  to  600,000. 

The  proportion  of  male  to  female  sahnon  is  estimated  at  two  males  to 
one  female. 

There  has  been  a  general  slight  increase  on  the  sea  fishings,  made  Answers  from 
up  principally  at  the  end  of  the  season,  when  the  wind  changed  to  the  Don 
a  more  favourable  direction  and  the  tides  were  suitable.  The  river  fishings  S^^^S*'^ 
slightly  decreased,  owing  to  the  smallness  of  the  body  of  water  and 
favourable  conditions  of  the  weather  for  the  working  of  the  sea  fishings. 
The  weight  of  the  heaviest  salmon  caught  by  fixed  nets  was  52  lbs.,  and 
by  rod  50  lbs.  The  annual  and  weekly  close  times  have  been  strictly 
observed,  but  it  is  suggested,  as  regards  the  annual  close  time,  that  the 
time  for  the  commencement  of  the  fishing  should  be  put  back  say  ten 
days,  viz.,  from  11th  February,  as  at  present,  to  21st  February,  and  the 
closing  day  extended  to  say  6  th  or  8th  September,  and  the  rod  fishing 
should  cease  on  20th  in  place  of  Slst  October.  The  reason  for  this  latter 
suggestion  is  that  it  would  prevent  anglers  fishing  at  a  time  when  the 
fish  are  full  of  spawn,  and  on  the  spawning  beds.  There  are  twenty 
river  watchers  on  the  Don.  The  steam-launch  kept  at  the  joint  expense 
of  the  Dee  and  Don  Boards  has  proved  most  efficacious  in  keeping  down 
illegal  fishing.  There  were  ten  prosecutions  in  1891  ;  all  the  offences 
were  committed  on  the  river.  There  are  no  natural  obstructions  on  the 
Don,  but  the  artificial  ones  are  numerous  and  serious,  consisting  of  the 
Cruives  and  the  dams  at  Kettocks  Mills,  Grandholm,  Persley,  Mugiemoss, 
and  Stoneywood.  It  is  stated  that  they  are  all  worked  in  accordance 
with  the  provisions  of  the  bye-laws,  and  that  there  are  fish-passes  that 
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afford  a  free  passage  at  all  times  when  there  is  sufficient  water  in  the 
river.     But  such  is  the  enormous  quantity  of  water  drawn  off  by  the 
huge  lades  attached  to  these  dams,  that  when  the  river  is  small  it  is 
nearly  all  carried  off  into  the  lade.     Nothing  comes  over  the  dams,  and 
the  bed  of  the  river  between  the  intake  and  tail-lades  is  left  nearly  dry. 
This  I  have  ^gain  and  again  observed  on  the  Don.     The  bleaching  and 
other  deleterious  matters  discharged  from  the  mills  at  Mugiemoss,  Stoney- 
wood,  Port  Elphinstone,  and  Gordon  Mills,  do  a  considerable  amount  of 
harm,  especially  when  the  river  is  low.     The  salmon  disease  appeared 
slightly  in  November  last ;  but  it  is  now  extinct.     Proportion  of  male 
to  female  salmon  is  estimated  at  two  males  to  one  female. 
Aiiswera  from       The  Ythau  is  a  very  productive  little  river.     The  take  of  fish  showed  a 
oTstrict  "       general  increase    in    1891,   both   in    tidal  and  fresh    waters.     About 
Board.  Mb^  sea-trout  and  6528  sahnon  were  taken  in  nets,  and  about  300  fish 

by  rods.  The  heaviest  salmon  taken  in  fixed  nets  weighed  37  lbs.,  and 
the  heaviest  sea-trout  10  lbs. ;  and  a  salmon  of  30^  lbs.  was  taken  by  the 
rod.  The  bye-laws  are  said  to  be  fairly  well  kept — except  that  relating 
to  the  observance  of  the  weekly  close  time  by  bag-nets.  The  Board  are 
of  opinion  that  the  annual  close  season  on  the  Ythan  should  be  from  20th 
September  to  6th  March.  There  is  not  much  illegal  fishing  in  the  district 
There  is  one  watcher  all  the  year  round,  and  four  or  five  additional 
watchers  from  September  to  March.  There  are  no  dama  on  the  Ythan,  and 
no  natural  obstructions.  It  is  somewhat  contaminated  by  the  sewage  of 
the  village  of  Ellon,  which  is  increasing.  The  salmon  disease  has  made 
its  appearance,  and  has  attacked  both  kelts  and  clean  fish,  but  it  seems  to 
be  diminishing.  It  is  estimated  that  there  are  six  male  to  four  female 
salmon.  The  head  water-bailiff*  suggests  that  the  Wild  Birds  Protection 
Act  should  be  repealed  as  regards  Scotland. 
Answers  from  The  Ugie  is  another  very  productive  little  river  which  falls  into  the 
the  Ugie  gga  near  Peterhead  about  15   miles  north  of  the  Ythan.     The  take  of 

Bodmi^  fish  has  been  about  an  average  one,  but  somewhat  larger  in  fresh  waters. 

It  is  estimated  at  1500  sea-trout  and  4300  salmon  and  grilse  in  nets ; 
and  115  salmon  and  grilse  and  254  sea-trout  by  rods.  The  heaviest 
salmon  was  60^  lbs.,  and  the  heaviest  sea-trout  23  lbs.  caught  by  nets,  and 
the  heaviest  roid-eaught  fish  were  a  salmon  of  27^  lbs.  and  a  sea-trout  of 
14  lbs.  The  close  times  are  satisfactorily  observed,  but  it  is  generally 
thought  that  the  annual  close  time  should  commence  a  fortnight  later  than 
at  present.  Illegal  fishing  is  not  prevalent,  and  the  protection  is  efficient. 
The  only  cruives  in  the  district  are  those  at  Inverugie,  and  they  have 
been  disused  for  a  number  of  years.  There  are  various  dams,  and  the 
condition  of  them  has  been  for  some  time  and  is  still  engaging  the  atten- 
tion of  the  Board.  One  of  them  (Ravenscraig),  was  in  process  of  being 
reconstructed,  but  the  work  was  seriously  damaged  by  a  flood.  It  is 
expected  that  it  will  be  recommenced  next  spring. 

As  to  pollution,  minor  sources  of  pollution  enter  the  river,  but  it  is  not 
believed  that  they  do  so  to  an  exceptional  extent.  The  pollution  formerly 
referred  to  as  proceeding  from  a  manufactory  has  been  considerably  abated, 
at  least  for  a  time,  owing,  as  it  is  understood,  to  certain  means  having 
been  taken  for  neutralising  the  substances  flowing  from  it  into  the  river. 
A  more  serious  case  of  pollution  arose  from  a  public  dung  depot  situated 
near  the  mouth  of  and  at  a  little  distance  from  the  Ugie,  in  respect  of 
which  a  prosecution  took  place,  resulting  in  a  conviction  by  the  Sheriff^, 
but  the  sentence  was  suspended  by  the  Court  of  Justiciary  owing  to  a 
blunder  in  recording  the  proceedings  in  the  Sheriff  Court  made  by  an 
official 

The  Ugie  was  free  from  the  salmon  disease  during  1891. 
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There  is  a  small  Hatchery  on  the  Ugie  at  Inverugie,  supported  by 
private  enterprise,  which,  after  being  disused  for  some  years,  is  again  in 
operation.  About  60,000  fish  can  be  hatched  out  in  it  annually.  The 
proportion  of  male  to  female  salmon  is  estimated  to  be  five  males  to  four 
females. 

The  season   of   1891    is  stated   to   have    been    an    average   one   on  Answers  fi-om 
the  Deveron.      A  salmon  of  37  lbs.  was  caught  by  net  and  coble,  one  the  l)everon 
of  48  lbs.  by  fixed  engines,  and  one  of  33  lbs.  by  rod.     The  system  of  Board, 
protection  is  efficient,  and  there  are  eleven  water-bailiffs  employed.    There 
is  one  cruive,  belonging  to  the  Duke  of  Fife,  which  is  worked  in  accord- 
ance with  the  terms  of  the  bye-law.     The  salmon  disease  showed  itself 
in  1891,  but  to  no  great  extent.     There  is  a  Hatchery  belonging  to  the 
Duke  of  Fife  which  is  capable  of  hatching  out  200,000  salmon. 

A  proprietor  of  salmon  fishings  on  the  Deveron  writes  me  that 
up   to    1891    the    fishings    had    been   diminishing,    but    that   in   1891 

*  the  take  has  been  phenomenal — more  than  double  the  best  here  hitherto. 

*  The  heavy  rains  in  September  drew  the  fish  to  the  river,  and  the  rain 

*  continued  until  about  the  end  of  October,  when,  the  river  getting  very 

*  low,  they  could  not  run.     The  sea-nets,  by  all  accounts,  did  wonderfully, 

*  so  that  it  has  been  a  great  fishing  year,  not  only  over  all  our  river,  but 
'■  on  all  rivers  1  have  heard  of.' 

About  the  salmon  disease  he  writes  : — 'Towards  end  of  October  disease 

*  began  to  show  itself  to  some  extent ;  but  I  believe  there  is  some,  to 

*  more  or  less  extent,  every  season.    No  idea  of  cause,  unless  the  accumula- 

*  tion  of  heavy  female  fish  below  the  cruive  dike,  hundreds  of  which  have 

*  to  he  lifted  over  the  dike  to  spawn.'  He  is  of  opinion  that  stake  and 
bag-nets  are  allowed  too  close  to  the  mouth  of  the  river  (400  yards).  The 
distance  should  be  double.  He  also  thinks  that  there  should  be  a  slap 
in  all  cruive  dikes,  and  that  the  cruive  boxes  in  cruive  dikes  should  be  on 
the  bed  of  the  river,  and  not,  as  now,  feet  above  it — caused  by  silting-up 
of  the  bed  and  addition  to  height  of  dike  under  name  of  repairs.     *  The 

*  best  plan,'  he  concludes,  *  would  be  the  removal  of  all  cruive  dikes  (with 

*  fair  compensation),  as  being  only  useful  and  profitable  to  one  man ;  those 

*  above  and  below  alike  suffering  from  them,' 

The   take   of   fish   fell  off   in   the   estuary  of   the  Findhorn   and  in  Answers  from 
the  river  during  1891 ;  but  not  throughout  the  district,  and  especially  tlie  Kiver 
not  in  the   long    range  of   fixed   nets  witli  outriggers  in   Bessy   Bay.  ^"i^*^^™- 
The  estuary  is  stated  to  be  too  narrow.     It  was  fixed  by  the  Commis- 
sioners  of   Scotch   Salmon   Fisheries   by  a  bye-law  which   took  effect 
from  7th  March  1865,  and  was,  I  humbly  venture  to  think,  illegally  and 
incompetently  fixed.     By  the   16th  section  of  *Tlie  Salmon  Fisheries 

*  (Scotland)  Act,  1862,'  the  Commissioners  were  empowered  *to  i^x  and 

*  define,    for  the  purposes  of  this  Act,  and  the  other  Acts  relating  to 

*  Salmon  and  Salmon  Fisheries  in  Scotland,  the  natural  limits  which 

*  divide  each  river  in  Scotland  (including  the  estuary  thereof)  from  the 

*  sea,  m  so  far  as  the  sarm  may  itot  he  already  fixed  by  statute  or  by 
^judicial  decision.'  But,  in  consequence  of  certain  proceedings  which 
took  place  before  the  Barons  of  Exchequer  in  Scotland  in  1776-8,  the 
hmits  of  the  estuary  of  the  River  Findhorn  icei'e  judicially  fixed  and 
defiTwd.  by  them  as  extending  a  great  distance  on  either  side  beyond  the 
estuary  subsequently  fixed  by  the  Scotch  Commissioners,  which  was, 
therefore,  fixed  in  defiance  of  the  terms  of  the  statute,  and  in  the  face  of 
a  judicial  decision  previously  existing.  A  map  of  the  Findhorn,  showing 
the  two  estuaries,  and  a  Memorial  from  the  proprietors  of  river  fishings 
against  the  Commissioners'  bye-law  form  Appendix  IX.  to  my  First 
Eeport  to  the  Board  on  the  *  Salmon  Eivers  on  the  East  Coast,  from  the 

*  Forth  to  the  Kyle  of  Sutherland,  both  inclusive.' 
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The  Nairn. 


Kyle  of 
Sutherland. 


Helmsdale, 
Brora,  and 
Fleet,  Suther 
landshire. 


Hope,  Naver, 
Borgie, 
Dionard,  &c., 
Sutherland- 
shire. 
Rivers  on 
west  coast  of 
Sutherland — 
KirkaiK) 
Inver,  Lax- 
ford,  &c. 


Fish  of  40  Iba  weight  were  killed  on  the  Findhom  in  1891,  both,  by 
net  and  coble  and  by  fixed  nets ;  22^  lbs.  was  the  heaviest  fish  killed  by 
the  rod. 

The  present  annual  close  time  on  the  Findhom  is  from  August  27th  to 
February  10th,  and  the  extension  of  time  for  rod  fishing  is  from  August  27th 
to  October  10th ;  the  rod  fishers  in  the  district  think  that  the  extension  of 
time  for  rod  fishing  should  be  from  August  27th  to  October  31st;  and, 
looking  to  all  the  circumstances  of  the  case,  I  should  be  glad  to  see  such  an 
alteration  made. 

The  fishing  in  the  Nairn  District  is  said  to  have  slightly  increased  in 
1891,  owing,  it  is  thought,  to  a  few  good  spawning  seasons.  The  heaviest 
salmon  taken  in  fixed  nets  was  30  lbs.,  and  the  heaviest  caught  by  rod  was 
20  lbs.  There  are  no  cruives  on  the  river,  and  the  few  dams  tJiat  there 
are  offer  no  obstruction  to  ascending  fish.  There  is  ample  and  excellent 
spawning  ground.  The  annual  close  time  applicable  to  the  Nairn  was 
altered  last  year  by  Order  under  the  Secretary  of  State's  hand  ;  and  the 
extension  of  time  for  rod  fishing  is  now  from  August  27th  to  Octobet 
3l8t,  instead  of  from  August  27th  to  October  15th. 

In  this  district,  which  includes  the  Shin,  Oykell,  Carron,  and  Cassley, 
the  fishing  increased  greatly  and  generally  during  1891,  owing  to  there 
being  no  poaching  at  the  mouths  of  the  rivers ;  13,000  fish  were  taken  by 
net  and  coble ;  6000  by  fixed  engines ;  and  1100  by  rod  and  line.  The 
heaviest  salmon  caught  by  net  and  coble  was  33  lbs.;  the  heaviest  in  fixed 
nets  38  lb&  ;  and  the  heaviest  by  rod  34  lbs.  The  close  times  are  strictly 
observed,  and  the  system  of  protection  is  efficient.  There  are  eight  watchers. 
Glenmuick  Falls  prevent  salmon  from  getting  up  the  river.  There  is 
good  spawning  ground  above  them  ;  and  they  are  in  the  course  of  being 
opened  up  by  dynamite.  There  are  neither  pollutions  nor  salmon  disease 
in  the  district. 

1891  was  an  excellent  season  in  the  Brora,  Helmsdale  and  Fleet, 
attributable  mainly,  if  not  altogether,  to  good  fishing  weather  prevailing 
throughout  the  season,  with  abundance  of  fresh  water.  The  largest 
increase  was  in  grilse.  1689  salmon  weighing  18,220  lbs. ;  4310  grilse 
weighing  23,272  lbs. ;  and  300  trout  weighing  509  lbs.,  were  taken  by 
net  and  coble ;  and  about  2000  fish  were  taken  by  the  rod.  A  salmon 
of  40  lbs.  was  taken  by  net  in  the  Brora,  and  one  of  33  lbs.  was 
captured  by  the  rod  in  the  Helmsdale^  The  system  of  protection  is 
efficient,  and  there  is  very  little  illegal  fishing.  There  is  a  Hatchery  in 
the  district,  near  Loch  Brora,  belonging  to  the  Duke  of  Sutherland.  It 
is  capable  of  hatching  out  from  160,000  to  200,000  salmon.  About 
80,000  salmon  were  hatched  in  the  spring  of  1891,  and  distributed  over 
the  district ;  11,000  Loch  Leven  trout  were  likewise  hatched  out. 

There  is  stated  to  be  very  little  change  in  the  productiveness  of  these 
rivers.  About  11,500  fish  were  captured  by  nets.  The  heaviest  salmon 
caught  by  net  and  coble  was  24  lbs.,  the  heaviest  by  fixed  nets  36  lbs., 
and  a  fish  of  35j[bs.  was  taken  by  the  rod  in  the  Naver. 

The  fishing  in  these  rivers  and  districts  was  better  in  1891  than  in 
1890,  owing  to  the  quantity  of  rain  affording  easier  access  to  the  rivers. 
1114  salmon,  8829  grilse,  and  351  sea-trout  were  captured  by  fixed 
engines ;  and  680  salmon  and  grilse  were  taken  by  the  rod.  The  rivers 
here  are  late,  and  it  is  rare  to  catch  fresh-run  salmon  by  the  rod  in  any 
of  them  until  the  end  of  May.  Salmon  over  26  lbs.  are  seldom  caught. 
The  average  weight  for  salmon  is  about  12  lbs.,  and  for  grilse  6  lbs.  The 
protection-is  efficient,  and  illegal  fishing  is  almost  unknown.  There  are 
no  cruives  or  dams  to  obstruct  the  run  of  fish,  but  there  are  two  im- 
passable waterfalls  on  the  Ejrkaig.     There  are  two  Hatcheries  in  the 
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district — one  in  Assynt,  the  other  in  Eddrachillis.  50,000  can  be  hatched 
in  each.  A  quantity  of  ova  from  the  Duke  of  Sutherland's  Hatchery  at 
Brora  has  been  imported  into  the  district.  In  obtaining  ova  from  the 
rivers,  the  proportion  of  male  fish  far  exceeded  that  of  female — five  to  one. 

In  the  Lochy  and  Spean  the  fishing  was  nearly  a  half  better  in  1891  than  Answers  from 
in  the  previous  year.  There  are  no  nets  on  the  rivers ;  all  the  fishing  is  the  Lochy 
by  rod.  The  angling  is  the  best  on  the  West  Coast  of  Scotland.  It  is  ^^'^  ^J'^^"' 
suggested  that  a  small  steam-launch  would  aid  much  in  enforcing  the 
observance  of  the  bye-laws.  The  police,  coastguard,  and  preventive  men 
shotdd  also  be  called  on  to  assist.  There  are  twenty- two  watchers  on  the 
Lochy  and  Spean,  and  the  protection  is  as  efficient  as  is  compatible  with 
a  reasonable  outlay ;  but  there  is  a  good  deal  of  poaching  on  the  sea 
coast.  There  are  no  artificial  obstructions,  but  there  is  a  natural 
obstruction  on  the  Spean  at  the  Falls  of  Mounessie  which  could  be  blasted 
without  much  difficulty,  and  another  further  up  at  Inverlair,  which  would 
be  more  costly  to  make  passable  for  salmon.  These  obstructions  shut  out 
salmon  from  about  40  miles  of  river,  and  several  lochs.  The  salmon 
disease  showed  itself  in  1887  both  in  kelts  and  clean  fish  ;  but  there  has 
been  no  noticeable  increase.  It  is  suggested  that  fishermen,  dealers  or 
others,  having  salmon  or  fish  of  the  salmon  kind  in  their  possession, 
should  be  obliged  to  give  an  account  to  watchers  or  other  persons  in 
authority  of  how  the  fish  came  into  their  possession,  and  that  dealers  and 
shopkeepers  should  be  obliged  to  keep  a  book,  like  game-dealers,  in  which 
their  purchases  are  entered,  and  from  whom.  This  to  apply  to  all  seasons 
of  the  year,  and  the  legal  presumption  to  be  against  the  possessor  of  the 
salmon  or  fish  of  the  salmon  kind.  It  is  further  suggested  that  no 
fish  of  the  salmon  kind  should  be  sold  in  any  district  after  the  nets  are 
off. 

^fr  A.  Johnstone  Douglas,  the  Chairman  of  the  Annan  District  Board,  Chairman  of 
expresses  his  views,  as  follows,  with  regard  to  the  vexed  and  thorny  Sol  way  ^^.^  Annan 
Question,  which  has  been  considered  by  so  many  Special  Commissions  j^oaixi^ 
since  Mr  Buckland  and  I  reported  on  it  in  1871,  but  which  has  never  as 
yet  been  attempted  to  be  solved  by  Legislation,  without  which  there  can 
be  no  adequate  or  satisfactory  solution  : — *  Nothing  short  of  Legislation,' 
writes    Mr  Douglas,  *for   regulating  the  whole  of  the   fishings  on   the 
'  English  and  Scotch   shores  of  the  Sol  way,   can    possibly  unravel  the 
'  tangled  skene  of  laws  at  present  applicable  to  the  Solway  Firth.     The 

*  right  of  salmon  and  the  public  right  of  white-fishing  has,  for  many  years, 

*  been  in  serious  conflict  on  the  Scotch  side  of  the  Solway,  and  the 

*  Legislature  should   step  in   and  define   the   rights   of    the  conflicting 

*  interests.     The  paiddle-net   fishers  at  Pow-foot   are   a  respectable   in- 

*  dustrious  class  of  men  who  have  had  their  legitimate  and  lawful  trade 
'  well-nigh  confiscated  and  abolished  by  the  action  of  one  of  the  largest  of 

*  the  stake-net  lessees.     Water-bailiffs  or  the  police  should  be  armed  at  all 

*  times  with  the  necessary  powers  of  search  for  fish  suspected  of  being 

*  illegally  caught,  and  the  law  at  present  regulating  the  traffic  in  game 

*  should  be  made  applicable  to  fish.' 

Mr  Douglas  states  that  *  the  annual  close-time  is  not  observed  by  the 

*  whammel-net  fishers  who  fish  outwith  the  jurisdiction  of  the   Annan 

*  District  Board  beyond  low- water-mark.  The  9th  section  of  the  Solway 
'Act,  1804,  is  inoperative,  inasmuch  as  it  does  not  apply  to  the  sea; 

*  and,  consequently,   the   only  process   available   by  the   proprietors   of 

*  Salmon  Fishings  to  protect  their  right  is  by  way  of  civil  interdict,  a 

*  costly  and  expensive  method  of  proceeding.     The  annual  weekly  close- 

*  times  differ  on  the  English  and  Scotch  shores  of  the  Solway.  They 
'  should  be  made  the  same ;  and  any  fisherman,  holding  a  license  from  the 
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*  Eden  Fishery  Board,  should  be  ineligible  for  a  renewal  of  his  license  for 
'  a  period  of  12  months,  should  he  be  convicted  of  poaching  during  the 
'  annual  or  weekly  close-times/ 

h^vin  ^f  ^  ^^  Irving  states  that  about  600  fish  were  captured  in  the  Annan  in 

Mount  Annan,  ^^^l)  ^®  ^^^^^  capture  being  after  the  nets  are  o£f,  as  scarcely  any  fish 
can  get  into  the  river  before  that.  The  heaviest  salmon  caught  by  the 
rod  weighed  about  44  lbs.  Protection,  he  writes,  is  'very  inefi&cient; 
'  the  upper  waters  are  wholly  unprotected.  About  half-a-dozen  members 
'  of  county  constabulary  force  for  sea  and  river.  Illegal  fishing  is  rampant 
'  in  the  Solway.  Prosecutions  were  instituted  for  all  sorts  of  ofPences. 
'  Fines  imposed  absurdly  small,  and  no  check  on  poaching.     In  the  Newbie 

*  weir  there  are  half-ardozen  iron  stakes  in    the  fish-pass  which  get 

*  choked  with  rubbish  and  block  the  pass  when  the  water  is  low.  There 
'  is  no  guard  to  the  Mill-lade  at  either  end.     Though  the  local  Fishery 

*  Board  have  frequently  had  their  attention  drawn  to  these  matters, 
'  nothing  whatever  has  been  done.  The  whole  Legislation,  as  regards  the 
'  Solway  and  the  rivers  flowing  into  it,  should  be  gone  into  and  changed. 

*  At  present,  the  laws  on  the  Scottish  and  English  sides  are  quite  different, 
'  and  so  are  the  weekly  close-times.  Most  damage  is  done  by  whammel- 
'  nets  (hang-nets)  licensed  by  the  Eden  Fishery  Board.     They  are  up  to 

*  800  yards  of  net.  There  are  over  40  boats,  and  they  fish  everywhere 
'  and  at  any  time.' 

Mr  John  W.  Mr  John  W.  Dickson,  a  member  of  the  Nith  District  Board,  writes  as 
District'  ^^^^  follows :— *  I  think  the  over-netting  in  the  Estuary,  and  the  pollutions  of 
Board.  *  Dumfries,"  are  the  principal  causes  of  the  deterioration  of  the  fishing  in 

*  the  Nith,  and  the  Weir  at  Dumfries,  where  the  salmon-ladder,  in 
'  summer,  is  generally  inoperative,  owing  to  want  of  water.  I  am  told 
'that  large  numbers  of  fish  are  gathered  by  people  who  go  out  regularly 
'to  look  for  them  after  the  turn  of  the  tide,  which  are  supposed  to  be 
'  poisoned  by  the  effluents  from  the  mills.     They  are  got  in  a  dead  or 

*  dying  state,  when  the  river  is  low,  in  dry  seasons.* 

Nith  District.  I  have  received  very  full  answers  to  the  printed  queries  from 
a  gentleman  who  has  been  thoroughly  acquainted  with  the  fisheries  in 
the  Kith  District  for  more  than  20  years.  He  states  that  in  1890 
there  were  no  fewer  than  41  whammel-nets,  whereas,  in  1880,  there 
were  only  14 ;  also  that  there  are  4  whammel-nets  in  the  tidal  portions 
of  the  Estuary  of  the  Nith,  whereas,  a  few  years  ago,  there  was  but  1. 
There  are  no  salmon  stake-nets  in  the  Nith  District,  only  paiddle-nets 
which  numbered  112,  and  were  removed  by  the  Court  of  Session  in  1886 
as  nets  nominally  set  up  for  the  capture  of  white  fish,  but  really  calcu- 
lated and  used  for  taking  salmon.  These  nets  are  now  being  gradually 
re-erected  though  not  in  the  same  numbers. 

There  are  several  natural  obstructions  to  the  passage  of  salmon  on  the 
Nith  and  its  tributaries ;  at  the  rocks  at  Gribton  Saw-mills  on  the  Cluden 
or  Cairn;  two  water-falls  on  the  Scaur;  and  at  Airds  Linn  near  the 
junction  of  the  Shinnel  and  Scaur.  There  are  some  splendid  stretches 
of  spawning  ground  above  these  which  could  be  opened  up  by  blast- 
ing the  rocks.  Indeed,  there  are  few  rivers  that  could  be  compared 
to  the  Nith  for  excellent  spawning  beds,  provided  a  sufficient  number  of 
salmon  could  get  access  to  them  during  the  open  and  close  season.  But 
unless  some  restriction  is  placed  on  the  whammel-nets  the  fishings  will 
soon  be  completely  ruined.  Several  artificial  obstructions  in  the  shape  of 
dams,  likewise  impede  the  passage  of  salmon  in  the  Nith  District.  When 
I  inspected  it  in  1883,  there  were  no  fewer  than  22  dams,  of  which 
8  on  the  tributaries  varied  from  7  to  18  f^et  in  height,  and  of  course 
formed  absolute  obstructions  to  the  ascent  of  salmon.     There  were  no 


Digitized  by  VjOOQIC 


■^r 


of  the  Fishery  Board  for  Scotland,  41 

hecks  on  the  lades  in  connection  with  17  of  these  dams,  and  no  fish- 


At  Dumfries,  the  drainage  of  the  town  is  allowed  to  flow  into  the  Nith 
as  well  as  the  poisonous  chemicals  and  dye  stuffs  from  4  large  tweed 
mills  and  1  dye  work.  The  pollution  is  increasing  and  no  steps  are 
taken  to  counteract  it.  The  effect  of  the  pollution,  especially  during 
summer  when  the  river  is  low,  is  to  turn  the  fish  back  with  the  ebb  tide 
to  the  channels  of  the  Sol  way  where  they  fall  a  prey  to  the  whammel 
and  haaf  nets.  A  special  Act  should  be  passed  for  the  Sol  way  Firth  so 
as  to  regulate  the  weekly  and  annual  close  season  which  ought  to  be  the 
same  on  the  English  and  Scotch  sides  of  the  Firth.  At  present,  the 
English  weekly  close  time  is  from  6  a.m.  Saturday  till  12  o'clock  mid- 
night on  Sunday — 42  hours ;  the  Scotch  weekly  close  time  being  from 
6  p.m.  on  Saturday  till  6  a.m.  on  Monday — 36  hours.  Then  the  annual 
close  time  on  the  English  side  under  the  Eden  Board  of  Conservators,  is 
from  the  10th  September  till  10th  February ;  whereas,  on  the  Scotch 
side,  it  is  from  10th  September  till  25th  February.  There  is  much 
poaching  done  by  the  formidable  whammel-nets  in  consequence  of  this 
difference  in  the  close  seasons. 

A  clause  like  the  2nd  clause  of  the  Poaching  Prevention  Act  of  7th 
August  1862,  should  be  made  to  apply  to  salmon  ]  and  dealers  or  others 
having  salmon,  or  fish  of  the  salmon  kind  in  their  possession,  should  be 
obliged  to  give  an  account  to  watchers  and  others  in  authority  of  how  the 
fish  came  into  their  possession,  and  should  be  obliged  to  keep  a  book, 
like  game  dealers,  in  which  their  purchases  of  salmon  should  be  regularly 
entered.  No  salmon  should  be  allowed  to  be  sold  during  the  extension 
of  time  for  rod  fishing. 

This  river  is  leased  and  protected  by  the  Esk  and  Liddel  Angling  The  Border 
Association,  who  issue  angling  tickets  for  the  year,  month,  or  shorter  ^^^• 
period.  The  Secretary  states  that,  in  1891,  sea-trout  and  herling  were 
about  an  average,  and  salmon  much  above  the  average.  This  increase  is 
accounted  for  by  the  river  happening  to  be  in  flood  when  the  salmon 
were  leaving  the  sea.  The  heaviest  salmon  caught  was  37  lbs,  ;  the 
heaviest  sea- trout  5  lbs.  ;  and  the  heaviest  herling  \\  lbs.  Four  water- 
bailiflfs  are  employed.  There  are  no  obstructive  dams  on  the  river  ;  fish 
can  easily  ascend.  The  salmon  disease  showed  itself  in  the  middle  of 
October,  and  attacked  kelts,  clean  fish,  and  burn  trout.  It  is  increasing. 
It  is  suggested  that  it  would  be  desirable  to  continue  the  fishing  season 
until  the  middle  of  November. 

Mr  Alfred  Brown,  author  of  the  ^Molhisca  of  the  Clfjde,^  who  for  years  has  Answers  to 
been  intimately  acquainted  with  Loch  Lomond,  writes  me  fully  about  it  Priiited 
during  the  season  of  1891.     *  The  season  of  1891  '—he  says— '  was  one  of  ^."Xg  S!i"h 

*  the  worst  ever  known.    No  rain  fell  from  March  till  middle  of  Jidy,  during  Lomond  and 
'  which  time  Loch  Lomond  and  tlie  Leven  were  at  lowest  known  levels.  tribuUry 

'  About  middle  of  July  a  spate  took  place,  causing  a  good  run  of  fish,  and  streams  by 
'  the  tacksman  on  the  Leven  and  Clyde  had  a  fortnight's  good  fishing  with  g^"  ^^^J^'*^*^ 

*  net  and  coble ;  the  water  then  fell  back  to  its  old  level,  and  when  it 

*  again  began  to  fill,  about  the  middle  of  August,  7W  run  offish  took  2yl(fC€f 
'  and,  though  the  level  continued  to  rise  all  through  autumn,  very  few 

*  fresh  fish  were  seen.     From  10th  or  15th  August  till  20th  September 

*  the  rise  in  Loch  Lomond  was  nearly  5  feet  (perpendicular),  yet  it  did 

*  not  bring  the  fish.' 

When  I  inspected  Loch  Lomond  and  its  tributary  streams  in  1890,  I 
strongly  recommended  that  an  almost  impassable  dam  on  the  River  Luss, 
about  five  minutes  walk  from  Luss  Hotel,  should  be  made  accessible  for 

*  For  a  full  account  of  the  waterfalls  and  dams  on  the  Nith  and  its  tributaries, 
aee  my  Second  Report  to  the  Board,  pages  100-101. 
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Apperidices  to  Tenth  AnmtcU  Report 


Forth  District 
— Answers 
from  Mr 
Harvie- 
Brown. 


River  Lossie— 
Answers  from 
Captain 
Dunbar 
Brander. 


salmoa  There  are  many  miles  of  excellent  spawning  ground  above,  and 
it  would  not  cost  above  £20  to  make  the  dam  passable,  in  the  way  I 
pointed  out.  I  find,  however,  that  nodiing  has  been  done,  and  it  remains 
as  great  an  obstruction  as  ever.  •  The  salmon  disease  showed  itself  for  the 
first  time  in  Loch  Lomond  in  1891,  but  to  a  very  slight  extent.  The  pollu- 
tion of  the  Leven  is  still  very  bad,  but  there  is  said  to  be  a  hope  of  a 
new  sewage  system  for  the  townships  on  its  banks  and  a  joint  agreement 
as  to  filtration  by  the  owners  of  the  dye  works. 

That  accomplished  naturalist,  Mr  Harvie-Brown,  in  writing  al)Out  the 
fishing  season  of  1891,  expresses  himself  as  follows  : — *  I  cannot  account 

*  for  the  phenomenal  run  of  salmon  and  sea-trout  all  over  Scottish  rivers  in 
'  autumn  of  1891,  as  related  to  me  at  all  hands,  but  I  believe  it  has  to  do 

*  with  a  wider  and  recurring  migration — different  in  scale  and  circum- 

*  stances  to    the    annual    ones,    also  to  the  conditions    of    spawning 

*  grounds  of  past  few  years.  But  I  have  no  data.'  He  gives  a  harrowing 
account  of  the  pollution  and  obstructions  of  the  Carron  and  the  Bonny, 
tributaries  of  the  Forth.*  He  strongly  objects  to  many  things  in  the 
present  system  of  salmon  management.  '  Preservation  of  kelts  :  and  of 
'  old  and  large  fish :  killing  down  our  best  breeders  and  spring  and  summer 

*  fish :  closing  rivers  when  they  ought  to  be  open  :  opening  the  early 

*  fishing  when  it  ought  to  be  closed,  to  enable  fish  to  reach  their  best 

*  spawning  ground :  allowing  old  fish  and  heavy  fish  to  spawn  in  the 
'  lower  reaches,  and  prey  upon  their  cousins,  or  nieces,  or  nephews  on  their 

*  way  to  the  sea :  protecting  the  Bull-trout  {eriox\  which  run  late  and 
'  stock  Tweed  and  other  rivers  to  the  partial  exclusion  of  salmon : 
'  making  "  burning  the  water  "  a  far  greater  offence  in  the  eye  of  the  law 

*  than  manufacturers'  pollutions,  whereas,  if  fish  are  speared  and  taken  out 

*  after^  it  is  a  relief  to  the  surcharged  pool :  where  a  small  family  can 

*  live  in  comfort,  a  family  ten  times  bigger  than  the  house  can  give  suffi- 
'  cient  cu]>ic  air  measurement  to  could  not.     Same  with  fish  and  water.' 

In  my  Eighth  Report  I  had  the  honour  of  pointing  out  to  the 
Board  the  peculiar  and  unfortunate  position  of  Captain  Dunbar  Brander 
of  Pitgaveny,  who  is  proprietor  of  salmon  fishings  in  the  sea  in  the  dis- 
trict of  the  Lossie,  and  also  lessee  of  all  the  salmon  fishings  in  the  river, 
but  who  yet,  as  the  law  at  present  stands,  cannot  prosecute  for  the  con- 
travention of  a  bye-law  in  the  district,  it  having  been  decided  that  all  such 
prosecutions  must  be  brought,  in  the  first  place,  at  the  instance  of  the 
Clerk  to  a  District  Board,  and  there  is  no  District  Board  for  the  Lossie, 
None  of  the  dams  on  the  Lossie  have  fish-passes,  and  there  is  not  a  single 
mill-lade  with  hecks.  Captain  Dunbar  wrote  me  as  follows  on  the  subject 
in  November  last : — *  The  Salmon  Acts,  so  far  as  the  River  Lossie  is  con- 

*  cemed,  are  a  complete  failure.     There  is  no  District  Board.     The  three 

*  proprietors  entitled  to  form  a  Board  won't  agree — the  Duke  of  Richmond, 

*  the  Earl  of  Moray,  and  myself.      I  wish  to  have  a  Board,  but  the  other 

*  two  won't  join*;  there  is  not  a  grating  on  a  single  mill-lade  on  the  river. 
'  I  tried  to  enforce  the  law,  and  had  a  miller  up  before  the  Sheriff.     The 

*  Sheriff  said  it  was  only  the  "  Clerk  to  the  Board "  that  could  order  a 

*  grating,  not  every  common  informer — which  I   was  in  point  of  law. 

*  There  being  no  Clerk,  there  is  no  one  entitled  to  enforce  the  bye-laws. 

*  This  should  be  remedied  in  any  future  legislation.' 

The  remedy  for  the  hardship  of  which  Captain  Dunbar  complains,  as 
I  have  pointed  out  in  a  former  Report,  is  simple,  but  it  requires  further 
legislation.  It  is  to  add  the  words  in  italics  to  the  37th  section  of  the 
Salmon  Fisheries  Act  of  1868  : — *  Any  proprietor  of  a  fishery  shall  be  held 

*  to  have  a  good  title  and  interest  at  law  to  sue  by  action  any  other  pro- 
'  prietor  or  occupier  of  a  fishery  within  the  district,  or  any  other  person 

•  Yet  less  than  100  years  ago,  the  Carron  was  one  of  the  best  trout  rivers  in  Scot- 
land.    See  Note  V.,  page  57. 
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'  who  shall  use  any  illegal  engine  or  ill^al  mode  of  fishing  for  catching 
'  salmon  within  the  district,  or  who  shall  contravene  or  fail  to  observe  any 
*  bye4aw/ 


I  have  received  between  thirty  and  forty  answers  to  the  printed  queries  Answers  from 
from  hotelkeepers  having  salmon  and  trout,  or  both  kinds  of  fishings,  hotelkeepers 
attached  to  their  hotels.     One  noticeable  feature  of  these  answers  is  that  ^*^^^.   ,  Ij 
nearly  all  the  hotelkeepers  are  in  favour  of  an  annual  close  time  for  trout,  J^^jj^jr 
though  they  are  not  agreed  as  to  the  time  over  which  it  should  extend,  hotels. 
Several  are  in  favour  of   both  a  gauge  and  a  close  time.     The  gauge 
recommended  varies  from  6  to  9  inches.     In  a  good  many  cases  a  gauge 
is  already  enforced,  and  no  trout  under  a  certain  size  is  allowed  to  be 
basketed.     Several    answers  are    from   the  happy   fishing  grounds   of 
Sutherland.     At  the  head  of  these  may  be  placed  those  from  Altnakeal-  "^^^^P^u^^'i 
gach  Hotel  on  Loch  Borrolan.     In  1890,  22,000  trout  weighing  7151  ^^ 
lbs.  were  captured  by  the  gentlemen  fishing  from  this  hotel — the  heaviest 
trout  weighing  9^  lbs. ;  and,  in  1891,  15,600  were  caught  weighing  4921 
lbs. — heaviest  trout  8  lbs.     Or,  in  the  two  years,  37,600  trout  weighing 
12,072  lbs.     There  are  four  fine  sheets  of  water  within  easy  reach  of 
Altnakealgach   Hotel — Loch   Borrolan,  Loch   Urigill,   Cama  Loch,  and 
Loch  Veattie.     None  but  yellow  trout  can  reach  any  of  these,  as  the 
Falls  on  the  Kirkaig  are  quite  impassable.     The  hotelkeeper  states  that 
the  trout  are  decreasing,  owing  to  the  lochs  being  overfished.     X  think 
this  is  highly  probable,  as   there  is  no  Hatchery  in  the  district,  aqd 
nothing  is  done  by  artificial  stocking  to  supply  and  compensate  the  great 
destruction  of  trout.     The  best  months  for  these  lochs  are  June,  July, 
and  August 

From  Forsinard  hotel,  near  the  upper  part  of  the  Halladale  River,  23  Forsinard 
salmon,  weighing  177  lbs.,  were  caught  in  1891,  7  sea-trout,  weighing  Hotel,  Suther- 
18  lbs.,  and  2730  yellow  trout,  weighing  1092  lbs. ;  the  heaviest  salmon  landshire. 
was  18  lbs.,  heaviest  sea-trout  3  lbs.,  and  heaviest  yellow  trout  7  lbs. 
May,  June,  July,  and  August  are  the  best  months.     The  lochs  in  the 
neighbourhood  have  been  stocked  with  Loch  Leven  fry  from  the  Brora 
Hatchery.     An  annual  close  time  for  trout  is  suggested  from  1st  October 
to  Ist  March,  and  a  gauge  of  7  inches. 

The  sdlmon  in  the  River  Shin  are  stated  to  have  been  more  plentiful  Sutherland 
in  1891,  owing  to  the  river  having  been  in  good  condition,  and  net-fishing  Arms  Hotel, 
having  been  abolished  at  the  mouth.  Yellow  trout  have  diminished  for 
the  last  few  years,  owing  to  the  overfishing  of  the  lochs.  From  Ist  July  to 
10th  August,  52  salmon  were  caught ;  and  from  beginning  of  June  to  end 
of  September,  2000  yellow  trout,  averaging  half-a-pound  each.  The 
heaviest  salmon  was  20  lbs.,  and  the  heaviest  trout  3 J  lbs.  July  and 
August  are  tbe  best  months  for  salmon  and  grilse ;  and  June,  July,  and 
Aui^ust  for  yellow  trout 

It  is  stated  that  the  salmon,  sea-trout,  &c.,  in  the  waters  near  this  hotel,  OykoU  Bridge 
have  been  increasing  for  some  years.     150  salmon  and  grilse  were  killed  Sfotel. 
in   1891.     Heaviest   salmon  was  22  lbs.,  and  sea-trout   2|  lbs.     The 
yellow  trout  average  4  to  the  pound 

There  is  not  much  yellow  trout  fishing  attached  to  Durness   hotel.  Dumess 
In    Loch  CJraspuil,   half-a-mile  from    the    hotel,    there    are    beautiful  H<>tol. 
silvery  trout  like  land-locked  sea-trout.     They  are  very  shy,  and  tender  in 
the  mouth.     The  be3t  basket  made  in  1891   was   12  trout,   weighing 
10  lbs. — ^heaviest  trout  2  J  lbs.     By   far  the  best  fishing  at  Durness 
is  trolling  for  sea^rout  in  the  salt  water  of  the  Kyle  of  Durness.     The 
beet  basket  made  in  this  way  in  1891  was  35  sea-trout,  weighing  67  lbs. 
S.F.  e 
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Loch  Awe 
Hotels. 


PortSooachan 
Hotel. 


Taycreggan 
Hotel 


Answora  from 
Dr  M'NicoU 
of  Dalmally. 


Answers  from  I  have  several  answers  from  Loch  Awe,  on  which  there  are  now 
palmally  and  bo  many  popular  and  picturesque  anglers'  resorts.  From  Dalmally 
and  Loch  Awe  Hotels,  it  is  stated  that  the  trout  fishing;;  in  the  loch  h;^ 
diminished,  owing  to  drought;  and,  on  the  Orchy,  salmon  fishing  has 
fallen  off,  owing  to  the  nets  at  the  mouth  of  the  Awe.  36  salmon, 
weighing  482 1  lbs.,  were  taken  in  the  Orchy  from  Dalmally  Hotel,  and 
500  trout  In  Loch  Awe,  averaging  \  lb.  each.  From  the  Loch  Awe  Hotel 
5  salmon  weighing  50  lbs.  were  captured,  and  611  yellow  trout  averaging 
half-a-pound.  One  yellow  trout  was  5  lbs.  Altogether,  Mr  Fraser  states 
that  1891  was  the  worst  season  he  has  had. 

From  Port  Sonachan  Hotel  there  is  likewise  a  somewhat  unsatisfactory 
account  The  heaviest  salmon  was  1 6^  lbs. ;  the  heaviest  sea-trout  3  lbs. ; 
the  heaviest  scdmoferox  12  lbs. ;  and  heaviest  yellow  trout  5  lbs. 

From  Taycreggan  Hotel  it  is  stated  that  the  yellow  trout  fishing  has 
fallen  off ;  but  that  the  salmon  fishing  has  improved.  The  heaviest  salmon 
was  15  lbs.,  the  heaviest  brown  trout  If  lbs.,  and  heaviest  sea-trout  J  lbs. 
The  decrease  in  the  trout  fishing  is  attributed  to  overfishing.  March, 
April,  May,  and  June,  are  said  to  be  the  best  fishing  months. 

Dr  M'Nicoll,  Dalmally,  Secretary  of  the  Awe  Fishery  Protection 
Association,  gives  a  by  no  means  rosy  account  of  the  fishings  in  Loch 
Awe.  He  states  that  for  several  seasons  there  has  been  a  very  marked 
decrease  in  the  angling;  this  he  imputes  to  the  constant  fishing  with  nets  in 
the  mouth  of  the  Awe  from  dawn  to  dark  during  six  days  in  the  week.  He 
mentions  the  obstructions  on  the  Avich,  which  runs  out  of  Loch  Avich  into 
Loch  Awe,  as  shutting  out  a  large  extent  of  valuable  spawning  ground. 
These  obstructions,  and  the  best  means  of  overcoming  them,  will  be  fouud 
fully  described  in  my  Sixth  Annual  Eeport  to  the  Board,  pages  54  and  55. 

This  hotel  near  the  mouth  of  the  River  Awe  has  fishings  in  a 
part  of  the  Awe  attached  to  it,  in  which  70  salmon  and  grilse  were 
taken  in  1891.  The  heaviest  salmon  was  24  lbs.  The  yellow  trout 
fishing  in  the  hotel  waters  is  said  to  be  falling  off — cause  unknown. 

From  this  hotel  upwards  of  900  salmon,  averaging  9  lbs.  each, 
were  caught  in  1891.  The  heaviest  salmon  was  30^  lbs.  The  first  clean 
salmon  are  taken  in  February ;  grilse  and  sea-trout  run  in  June ;  and 
the  main  take  of  salmon  is  in  AprU.  It  is  stated  that  the  Falls  of  Muick 
prevent  salmon  from  ascending.  There  is  good  spawning  ground  above 
these  Falls. 

From  Invergloy  Hotel,  on  Loch  Lochy,  I  am  informed  that  the  number 
of  fish  has  increased  About  200  lbs.  weight  of  sea-trout  were  taken— 
heaviest  sea-trout  4J  lbs. 

From  Loch  Turamel  Hotel  the  number  of  fish  has  increased.  Salmon 
were  seen  in  the  Loch  in  1891,  but  none  were  taken.  The  largest  yellow 
trout  was  5  lb&,  but  the  average  weight  was  remarkable,  being  from  2^ 
to  3  lbs.  There  are  no  small  trout,  possibly  owing  to  the  number  of 
pike  in  the  Loch. 

Bunessan  Hotel,  in  the  island  of  Mull,  did  not  do  so  well  in  1891 
as  in  1890,  owing  to  the  dry  weather  in  the  spring,  so  that  the  fish  could 
not  get  to  the  sea  because  of  the  small ness  of  the  river.  But,  notwith- 
standing, 373  sea-trout,  7  salmon,  and  2205  yellow  trout  were  captured. 
The  heaviest  salmon  was  7  lbs. ;  heaviest  sea-trout  5  Iba  ;  and  two 
heaviest  yellow  trout  4  and  5  lbs.  April,  May,  and  June  are  the  best 
months  fox  yellow  trout.  If  the  river  is  in  good  order,  sea-trout  and  grilse 
run  in  July  and  salmon  in  August. 

Culfail  Hotel,  in  the  beautiful  Pass  of  Melford,  is  surrounded  by 
a  number  of  lochs,  and  it  is  stated  that  the  trout  are  increasing  in 
number  but  diminishing  in  size.  The  lochs  are  overstocked,  and  there  is 
not  enough  feeding  for  the  trout.     The  season  lasts  from  1st  April  till 
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end  of  September.  3153  yellow  trout  were  caught  during  1891 — the 
heaviest  weighing  2|  lbs.  The  diflferent  lochs  have  been  stocked  for  the 
last  eleven  years  with  Loch  Leven  and  American  brook  trout  from 
Howietoun  Hatchery. 

On  the  water  belonging  to  the  Breadalbane  Hotel,  the  fishing  was  Breadalbaue 
much  as  usual.  37  salmon,  weighing  671  lbs.,  were  caught  in  1891,  Hotel, 
and  1090  trout  weighing  359  lbs.  The  heaviest  salmon  was  28  lbs.  and 
heaviest  trout  1^  lbs.  The  yellow  trout  fishing  is  increasing,  owing  to  the 
lochs  being  stocked  from  Lord  Breadalbane's  Hatchery  and  not  being  much 
fished.  A  gauge  is  enforced — no  trout  being  allowed  to  be  basketed  under 
7  inches  in  length. 

From  Rodono  Hotel,  near  Sfc  Mary's  Loch,  it  is  stated  that  the  fishing  fiodono  Hotel, 
is  much  the  same  as  it  has  been  for  the  last  five  years.  Some  weeks  as 
much  as  80  lbs.  of  trout  have  been  taken  by  anglers  from  the  hotel. 
Salmon  are  rarely  caught,  but  sea-trout  up  to  7  lbs.  are  got,  and  yellow  trout 
up  to  3  or  4  lbs.  April,  May,  and  June  are  the  best  months  for  yellow 
trout  fishing.  There  is  no  Hatchery  in  the  district,  but  Loch  Skene  was 
stocked  four  years  ago  with  Loch  Leven  and  American  brook  trout,  which 
are  doing  well 

In  the  Outer  Hebrides,  in  South  Uist  and  Benbecula,  there  are  two  Creagorry  and 
hotels  which  are  now  well  frequented  during  the.  fishing  season.  At  I^^iadale 
Creagorry  Hotel,  in  Benbecula,  there  is  any  amount  of  loch  fishing.  The 
sea-trout  run  up  to  4  Iba  and  the  yellow  trout  to  2  lbs.  The  lochs  are 
late — August  and  September  being  the  best  months  both  for  sea-trout  and 
yellow  trout ;  there  are  no  salmon.  During  1891,  the  hotelkeeper  opened 
up  outlets  to  two  lochs,  the  principalv  obstruction  being  walls  built  for  the 
purpose  of  net  poaching.  There  are  said  to  be  good  and  extensive  spawn- 
ing f?rounds  in  connection  with  various  lochs,  if  proper  outlets  were  made 
to  the  sea.  The  other  Hebridean  Hotel  is  at  Loch  Boisdale,  in  South 
Uist^  where  also  the  lochs  are  very  late,  the  sea-trout  not  running  until 
August.  May  and  June,  however,  are  good  months  for  yellow  trout 
fishing.  The  heaviest  sea-trout  in  1891  was  8  J  lbs.,  and  the  heaviest 
brown  trout  4^  lbs.  Loch  Bomish  produces  the  finest  yellow  trout  in 
the  hotel  waters.  They  are  of  the  Loch  Leven  type.  One  gentleman, 
fishing  it  in  1890,  caught  5  trout  weighing  9^  lbs.  A  close  time  is  kept 
in  the  waters  attached  to  the  hotel  from  31st  October  to  22nd  February. 
Probably  the  finest  sea-trout,  or  rather  bull-trout  fishing,  in  the  United 
Kingdom  is  in  the  little  Kiver  Howmore  and  its  appurtenant  lochs  in 
South  Uist.  In  two  afternoons,  many  years  ago,  I  took  48  sear  trout  from 
the  river  with  the  fly ;  the  river  and  lochs  are  strictly  preserved.  But  I 
have  now  before  me  a  paper  sent  me  by  a  gentleman  well  acquainted  with 
both  river  and  lochs,  in  which  he  states  that,  in  1887,  out  of  the  pool  opposite 
the  rod-house  on  the  Howmore,  1 750  lbs.  of  large  sea-trout  were  taken  by 
the  net  one  morning.  He  further  states  that,  in  different  years,  he  fisheti 
the  Howmore  River  and  Loch  twenty-three  times,  capturing  altogether  475 
sea-trout  weighing  598f  lbs.,  and  404  yellow  trout  weighing  128 J  lbs. ; 
or  a  total  of  879  trout  of  all  kinds,  weighing  727f  lbs. 

The  fishing  from  Loch  Eck  Hotel  seems  to  have  been  fairly  good  in  Loch  Eck 
1891,  as  25  salmon  weighing  254  lbs. ;  8  grilse  weighing  48  lbs. ;  198  Hotel, 
sea-trout  weighing  396  lbs.  ;  5  salino  ferox  weighing  26  lbs.  ;  and  249 
loch  trout  weighing  115  lbs.  were  captured.  The  heaviest  salmon  was 
25  lbs. ;  the  heaviest  grilse,  8  lbs.  ;  heaviest  sea-trout,  4  lbs. ;  and 
heaviest  loch  trout,  5  lbs.  Sea-trout  run  in  May  and  June  ;  salmon  and 
herlings  in  July  and  Aui^ust ;  and  grilse  in  June  and  July.  The  best 
months  for  yellow  trout  fishing  are  from  May  till  October.  It  is  stated 
that  the  River  Curr,  which  flows  into  Loch  Eck,  is  very  much  poached 
all  the  year  round.     This,  perhaps,  is  not  to  be  wondered  at,  as  there  is 
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no  District  Board  for  the  Clyde,  Leveii,  and  Eckaig.    There  is  a  waterfall 
on  the  Corrente  Bum — one  of  the  best  spawning  pams  on  Xx)ch  Eck  side. 
There  is  much  good  spawning  ground  above  the  Fall  which  shpuld  be 
opened  up  by  blasting. 
Birnam  The  salmon  fishings  connected  with  the  Bimam  Hotel  are  said  to  have 

Hotel  increased  in  1891.     59  salmon  were  caught  by  anglers,  the  heaviest 

weighing  40  lbs.;  also  6  sea-trout  and  110  ydlow  trout.     The  main 
take  of    salmon  is  said  to  be  in  January,   February,  and    October. 
The  best  month  for  yellow  trout  is  April.     Grilse  and  sea-trout  begin  to 
run  about  the  end  of  April. 
Danger  of  It  will   be  seen  from  the  above  answers  that  several  of  the  hotel- 

Over-fishing,  keepers  are  putting  themselves  to  considerable  trouble  and  expense,  in 
artificially  stocking  the  waters  attached  to  their  hotels,  in  order  to 
supply  the  loss  occasioned  by  the  great  number  of  fish  killed  by  anglers 
during  the  fishing  season.  But  the  majority  of  them  do  not  take  this 
wise  and  necessary  precaution ;  and  it  would  be  well  for  them  to  re- 
member that,  except  in  rare  and  peculiar  instances,  where  there  are  large 
and  deep  lochs,  such  as  Loch  laoghal  and  Loch  Craggie,  near  Tongue 
Hotel,  over  fishing  and  free  fishing,  without  any  attempt  to  supply  the 
annual  destruction,  must  inevitably  end  in  bad  fishing  or  in  none  at  all. 

It  ought  to  be  mentioned  that  all  the  District  Boards  and  all  the  hotel- 
keepers  who  have  replied  to  the  printed  queries,  are,  with  scarcely  an 
exception,  in  favour  of  giving  to  District  Boards,  or  to  the  Fishery  Board 
for  Scotland,  compulsory  powers,  under  certain  conditions  and  restrictions, 
to  open  up  the  natural  obstructions  on  the  salmon  rivers  of  Scotland. 

The  Fishery  Board  for  Scotland, 
Edinburgh,  Ut  March  1892. 
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NOTE   I. 


ANNUAL  CLOSE  TIME  APPLICABLE  TO  THE  SCOTCH 
SALMON  RIVERS. 


K3.— Observe  that,  in  the  following  last,  the  dasrs  Axing  the  com-' 
mencement  aind  termination  of  the  Atithi^i  Olose  Time  and  of  the 
KrtenBion  of  Time  for  Bod-fishing  are,  in  all  cases  inclusive,  as  in 
the  case  of  the  Add,  the  first  Biver  in  the  list. 


Name  of  River. 


Add, 

AltNBRS, 

Annan, 

APPLE0R0S8, 

ARNI8DALB  (Lock  ffoum\ 

AWB,  .... 

Atlort  {fCinloeh), 

Aye,  '    .  . 

Baa  and  Glbncoilleadar,  ! 

Badachbo  imd  Kerry  {OcUrloch), 

Baloay  and  Shieldag, 

Beauly,     . 

Bbrriedale, 

BSRVIE, 

Bladknoch, 

Broom, 

Bbora, 

Carradalb  {in  Cantyre), 

Carron, 


Annual  Close  Time. 


From  Sept    1  to 
Feb.    16,    both 
days  inclusive. 
From  Aug.  27  to 

Feb.  10. 
From  Aug.  27  to 

Feb.  10. 
From  Sept  10  to 

Feb.  24. 
From  Aug.  27  to 

Feb.  10. 
From  Aug.  27  to 

Feb.  10. 
From  Aug.  27  to 

Feb.  10. 
From  Aug.  27  to 

Feb.  10. 
From  Aug.  27  to 

Feb.  10. 
From  Aug.  27  to 

Feb.  10. 
From  Aug.  27  to 

Feb.  10. 
From  Aug.  27  to 

Feb.  10. 
From  Aug.  27  to 

Feb.  10. 
From  Aug.  27  to 

Feb.  10. 
From  Sept  10  to 

Feb.  24. 
From  Aug.  27  to 

Feb.  10. 
From  Aug.  27  to 

Feb.  10. 
From  Aug.  27  to 

Feb.  10. 
From  Sept  10  to 

Feb.  24. 
From  Aug.  27  to 

Feb.  10. 


Extension  of  Time 
for  Rod-fishing. 


From  Sept.   1   to 
Oct    31,    both 
days  inclusive. 
From  Aug.  27  to 

Oct  81. 
From  Aug.  27  to 

Oct  31. 
From  Sept  10  to 

Nov.  15. 
From  Aug.  27  to 

Oct  31. 
From  Aug.  27  to 

Oct  31. 
From  Aug.  27  to 

Oct  31. 
From  Aug.  27  to 

Oct  31. 
From  Aug.  27  to 

Oct  31. 
From  Aug.  27  to 

Oct  31. 
From  Aug.  27  to 

Oct  81. 
From  Aug.  27  to 

Oct  31. 
From  Aug.  27  to 

Oct  15. 
From  Aug.  27  to 

Oct  31. 
From  Sept  10  to 

Oct  81. 
From  Aug.  27  to 

Oct  31. 
From  Aug.  27  to 

Oct  81. 
From  Aug.  27  to 

Oct  31. 
From  Sept  10  to 

Oct  81. 
From  Aug.  27  to 

Oct  81. 
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KT ame  of  River. 

Annual  Close  Time. 

Extension  ofTime 
for  Rod-fishing. 

Clayburn,     Finnisbay,     Av^n-nan- 

From  Sept  10  to 

From  Sept  10  to 

ORIIKN,        StOATHORAVAT,        NoBTH 

Feb.  24. 

Oct  81. 

Lacastile,  Scalladale,  and  Maw- 

RIO  (East  ffarria), 

Clyde  and  Leven, 

From  Aug.  27  to 

From  Aug.  27  to 

Feb.  10. 

Oct  81. 

C!ONON, 

From  Aug.  27  to 

From  Aug.  27  to 

Feb.  10. 

Oct  31. 

Crbe,          ..... 

From  Aug.  27  to 

From  Aug.  27  tor 

Feb.  10. 

Oct  81. 

Creed   or   Stornoway,   and   Laxay 

From  Aug.  27  to 

From  Aug.  27  to 

{Island  of  Leic8\ 

Feb.  10. 

Oct  81. 

Crbran  {Loch  Creran)f    . 

From  Aug.  27  to 

From  Aug.  27  to 

Feb.  10. 

Oct  81. 

Crowe  and  Samh  {Loch  Dmch), 

From  Aug.  27  to 

From  Aug.  27  to 

Feb.  10. 

Oct.  31. 

D^  {Aberdeenshire), 

From  Aug.  27  to 

From  Aug.  27  to 

Feb.  10. 

Oct  31. 

Dm{Kirkcw»mght), 

From  Aug.  27  to 

From  Aug.  27  to 

Feb.  10. 

Oct  31. 

Dbveron,  .          . 

From  Aug.  27  to 

From  Aug.  27  to 

Feb.  10. 

Oct  81. 

Don, 

From  Aug.  27  to 

From  Aug.  27  to 

Feb.  10. 

Oct  31. 

DOON,          ..... 

From  Aug.  27  to 

From  Aug.  27  to 

Feb.  10. 

Oct  31. 

Dritmmachloy  or  Glenmorb  {Isle  of 

From  Sept.  1  to 

From  Sept.  1  to 

Bute), 

Feb.  16. 

Oct  16. 

Dunbeath,           .... 

From  Aug.  27  to 

From  Aug.  27  to 
Oct  15. 

Feb.  10. 

Earn,         ..... 

From  Aug.  2?  to 

From  Aug.  27  to 

Feb.  10. 

Oct  31. 

Eckaio,                ... 

From  Sept.  1  to 

From  Sept  1  to 

Feb.  15. 

Oct  31. 

EsK,  North,        .... 

From  Sept.  1  to 

From  Sept  1  to 

Feb.  15. 

Oct  31. 

EsK,  South,         .... 

From  Sept.  1  to 

From  Sept  1  to 

Feb.  16. 

Oct  81. 

Ewe, 

From  Aug.  27  to 

From  Aug.  27  to 
Oct  81. 

Feb.  10. 

FiNCASTLE,    MbAVEO,    BaLLANAOHIST, 

From  Sept  10  to 

From  Sept  10  to 

South  Lacaotile,  Borvb,  and  Obb 

Feb.  24. 

Oct  81. 

{fFest  Harris), 

FiNDHORN,                .... 

From  Aug.  27  to 

From  Aug.  27  to 

Feb.  10. 

Oct  10. 

Fleet  {StUherlandshire), 

From  Sept  10  to 

From  Sept  10  to 

Feb.  24. 

Oct  31. 

From  Sept  10  to 

From  Sept  10  to 

Feb.  24. 

Oct  31. 

F0R8S,         ..... 

From  Aug.  27  to 

From  Aug.  27  to 

Feb.  10. 

Oct  31. 

Forth,       ..... 

From  Aug.  27  to 

From  Aug.  27  to 

Feb.  10. 

Oct  81. 

Fynb,  Shira,  and  Aray  {Loch  Fyrve)^  . 

From  Sept.  1  to 

From  Sept  1  to 

Feb.  16. 

Oct  31. 

GiRVAN,       .             .             . 

From  Sept  10  to 

From  Sept  10  to 

Feb.  24. 

Oct  81. 

Glenrlo,    ..... 

From  Aug.  27  to 

From  Aug.  27  to 

Feb.  10. 

Oct  81. 

GOUR, 

From  Aug.  27  to 

From  Aug.  27  to 

Feb.  10. 

Oct  81. 

GRRI88,  Laxdale,  or  Thunoa,  . 

From  Aug.  27  to 

From  Aug.  27  to 

Feb.  10. 

Oct  81. 
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Name  of  River. 


GrUDIS  or  DiONABD, 

GBunrA&D  and  Ltitlb  Okuimabd, 
HaLladams,  Strathy,  Naver,    and 

BOROlE, 
HB1.MSDALK, 

Hops  and  Polla  or  Strathbko, 

HOWICOR^ 

Inohard,    . 

Ikkrr  {in  Jura),  . 

Ikter, 

loRSA  (in  Arran), 

Irvins  and  Qarnock, 

Kbnkart,  . 

RiiiCHOAK  or  Inverib  {Loch  Nevis), 

KiNiXKJH  {ITyle  of  Tongue), 

ElKKAIG,      . 
KiSHORH,     . 

Kyle  of  Sxttherland, 

Laooan  and  Sorn  {Island  oj  Islay), 

Laxford,   . 

Leyen, 

LrnxB  Loch  Broom, 

LOCUT, 
LOOH  BtJICH, 

Loch  Luiko, 
Loch  Boao, 
L088IB, 

Ltjce, 

Lu88A  {IsiUmd  of  Mull), 

HOIDART,     . 

Moear, 


Annnal  Close  Time. 


From  Aug.  27  to 

Feb.  10. 
From  Aug.  27  to 

Feb.  10. 
From  Aug.  27  to 

Feb.  10. 

From  Aug.  27  to 
Feb.  10. 

From  Aug,  27  to 
Feb.  10. 


From  Sept  10  to 

Feb.  24. 
From  Aug.  27  to 

Fob.  10. 
From  Sept  10  to 

Feb.  24. 
From  Aug.  27  to 

Feb.  10. 
From  Sept.  10  to 

Feb.  24. 
Prom  Sept.  10  to 

Feb.  24. 
From  Aug.  27  to 

Feb.  10. 
From  Aug.  27  to 

Feb.  10. 
From  Aug.  27  to 

Feb.  10. 
From  Aug.  27  to 

Feb.  10. 
From  Aug.  27  to 

Fob.  10. 
From  Aug.  27  to 

Feb.  10. 
From  Sept  10  to 

Feb.  24. 
From  Aug.  27  to 

Fel).  10. 
From  Aug.  27  to 

Feb.  10. 
From  Aug.  27  to 

Feb.  10. 
From  Aug.  27  to 

Feb.  10. 
From  Aug.  27  to 

Feb.  10. 
From  Aug.  27  to 

Feb.  10. 
From  Aug.  27  to 

Feb.  10. 
From  Aug.  27  to 

Feb.  10. 
From  Sept.  10  to 

Feb.  24. 
From  Aug.  27  to 

Feb.  10. 
From  Aug.  27  to 

Feb.  10. 
From  Aug.  27  to 

Feb.  10. 


Extension  of  Time 
for  Rod-fishing. 


From  Aug.  27  to 

Oct  81 . 
From  Aug.  27  to 

Oct  81. 
Close  time  for  Rod- 
fishing    from   1 
Oct.  to  Jan.  10. 
Close  time  for  Rod- 
fishing   from   1 
Oct  to  Jan.  10. 
From  Jan.   11  to 
Feb.    10,     and 
from  Aug.  27  to 
Sept  10. 
From  Sept  10  to 

Oct  81. 
From  Aug.  27  to 

Oct  31. 
From  Sept.  10  to 

Oct  31. 
From  Aug.  27  to 

Oct  81. 
From  Sept  10  to 

Oct.  81. 
From  Sept  10  to 

Oct  81. 
From  Aug.  27  to 

Oct  31. 
From  Aug.  27  to 

Oct  31. 
From  Aug.  27  to 

Oct  31. 
From  Aug.  27  to 

Oct  31. 
From  Aug.  27  to 

Oct  31. 
From  Aug.  27  to 

Oct  16. 
From  Sept  10  to 

Oct  31. 
From  Aug.  27  to 

Oct  31. 
From  Aug.  27  to 

Oct  81. 
From  Aug.  27  to 

Oct  81. 
From  Aug.  27  to 

Oct  81. 
From  Aug.  27  to 

Oct  31. 
From  Aug.  27  to 

Oct  31. 
From  Aug.  27  to 

Oct  81. 
From  Aug.  27  to 

Oct  16. 
From  Sept  10  to 

Oct  31. 
From  Aug.  27  to 

Oct  31. 
From  Aug.  27  to 

Oct  31. 
From  Aug.  27  to 

Oct  81. 
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Name  of  River. 

Annual  Close  Time. 

Extension  of  Time 
for  Rod-fishing. 

MVLLAKAOEKSN,  HORASARY,  aildLoCH- 

From  Sept.  10  to 

From  Sept  10  to 

NA-C16TB  {North  Uist), 

Feb.  24. 

Oct  31. 

Nairn,       ..... 

From  Aug.  27  to 

From  Aug.  27  to 

Feb.  10. 

Oct  81. 

Nbll,  Fboohan,  and  Euohar,  . 

From  Aug.  27  to 

From  Aug.  27  to 

Feb.  10. 

Oct  81. 

NB88, 

From  Aug.  27  to 

From  Aug.  27  to 

Feb.  10. 

Oct  15. 

NlTH^              ..... 

From  Sept.  10  to 

From  Sept  10  to 

Feb.  24. 

Nov.  15. 

Orkney  Islands  (River  from  Loch  of 

From  Sept-  10  to 

From  Sept.  10  to 

SXENNESa,  &c.), 

Feb.  24. 

Oct  31. 

Ormsary  {LoehKilUsport),  Loch  Hkad, 

From  Aug.  27  to 

From  Aug.  27  to 

and  Stornoway  (Mull  of  CarUire), 

Feb.  10. 

Oct.  81. 

Pbnygowan  or  Glenforsa,  and  Aros, 

From  Aug.  27  to 

From  Aug.  27  to 

Feb.  10. 

Oct  31. 

Resort, 

From  Aug.  27  to 

From  Aug.  27  to 

Feb.  10. 

Oct  81. 

RUEL, 

From  Sept.  1  to 

From  Sept  1  to 

' 

Feb.  15. 

Oct  31. 

Sanda,       .          .          .          .          . 

From  Aug.  27  to 

From  Aug.  27  to 

Feb.  10. 

Oct  31. 

SCADDLE,      ..... 

From  Aug.  27  to 

From  Aug.  27  to 

Feb.  10. 

Oct  81. 

Shetland  Islands  (River  of  Sand- 

From  Sept.  10  to 

From    Feb.    1    to 

water,  Ac.), 

Feb.  24. 

Feb.  24,  and 
from  Sept  10  to 
Nov.  16. 

.  Shirl  (Loch  Shiel), 

From  Aug.  27  to 

From  Aug.  27  to 

Feb.  10. 

Oct  81. 

Slioachan,  BroadiTord,  and  Portree 

From  Aug.  27  to 

From  Aug.  27  to 

(IsUofSkye), 

Feb.  10. 

Oct  81. 

iSnizort,  Orlky,  Ozk,  and  Drynoch 

From  Aug.  27  to 

From  Aug.  27  to 

(Isle  of  Skye),                              '^ 

Feb.  10. 

Oct  31. 

Spey, 

From  Aug.  27  to 

From  Aug.  27  to 

Feb.  10. 

Oct  15. 

:Stinohar,  .          •          .          .          . 

From  Sept  10  to 

From  Sept  10  to 

Feb.  24. 

Nov.  15. 

Tay, 

From  Aug.  27  to 

From  Jan.   16  to 

Feb.  10. 

Feb.  10,  and 
from  Aug.  27  to 
Oct  15. 

Thurso,     •         .         .         .          . 

From  Aug.  27  to 

From  Jan.   11   to 

Feb.  10. 

Feb.  10,  and 
from  Aug.  27  to 
Sept.  14. 

ToRRiDON,  Balgay,  and  Sheeldao,     . 

From  Aug.  27  to 

From  Aug.  27  to 

Feb.  10. 

Oct  31. 

UoiE,          ..... 

From  Sept.  10  to 

From  Sept  10  to 

Feb.  24. 

Oct  81. 

Ullapool  (Loch  Broom\ 

From  Aug.»27  to 

From  Aug.  27  to 

Feb.  10. 

Oct  81. 

Urr, 

From  Sept.  10  to 

From  Sept  10  to    , 

Feb.  24. 

Nov.  30. 

Wick, 

From  Aug.  27  to 

From  Aug.  27  to 

Feb.  10. 

Oct  81. 

Ythan,       ..... 

From  Sept  10  to 

From  Sept.  10  to 

Feb.  24. 

Oct  81. 
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NOTE  11. 


PRINTED  QUERIES  SENT  TO  CLERKS  TO  DISTRICT  BOARDS, 
PROPRIETORS  OF  SALMON  FISHINGS  AND  THEIR 
FACTORS,  LESSEES  OF  SALMON  FISHINGS,  AND  OTHER 
PERSONS  INTERESTED  IN  OR  ACQUAINTED  WITH  THE 
SALMON  FISHERIES  OF  SCOTLAND. 

Take  op  Fish. 

Has  the  take  of  fish  in  your  district  increased  or  diminished?    To 
what  cause  do  you  attribute  such  increase  or  diminution  — 
tidal  waters? 
I  fresh  waters  ? 


(a)  In  tid 

(b)  In  fre 

(c)  In  fix 


ic)  In  fixed  engines? 

(d) ' 


Generally  throughout  the  district  ? 

Can  you  give  the  number  of  fish  caught  in  your  district,  exactly  or 
approximately — 

iaS  By  net  and  coble  ? 
b)  By  fixed  engines  ? 
(c)  By  rods? 

At  what  period  of  the  year  in  your  district — 

(a)  Are  the  first  clean  fish  taken  ? 

(6)  When  is  the  main  take  of  salmon  ? 

(c)  When  do  the  grilse  and  sea-trout  run  ? 

What  was  the  weight  of  the  heaviest  salmon  or  trout  caught  in  your 
district  in  1890— 

(a)  By  net  dnd  coble? 

(b)  By  fixed  engines? 

(c)  By  rods? 

Annual  and  Weekly  Close  Times. 

1.  Are  the  bye-laws  regulating  the  observance  of  the  annual  and 
weekly  close  times  by  net  and  coble,  and  by  stake,  fiy,  and  bag-nets 
strictly  observed  in  your  district  ?  If  not^  can  you  suggest  any  means 
which  would  conduce  to  their  stricter  observance  ? 

2.  Is  the  period  fixed  for  the  commencement  and  termination  of  the 
annual  close  time  in  your  district  satisfactory  ?  If  not,  what  change 
would  you  suggest  ? 

Protection. 

Is  the  system  of  protection  in  your  district  efficient?  Are  the  tnen 
employed  as  river-watchers  members  of  the  County  Constabulary  Force, 
dt  are  they  employed  by,  and  subject  to,  the  District  Board?  State  the 
number  of  water-baUifb  employed  in  your  district 
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Illegal  Fishing. 

Isillcgal  fishing  prevalent  in  your  district]  Were  an^^  prosecutions 
instituted  under  the  Salmon  Fishery  Acts  in  1891  ?  If  so,  for  what 
oflFences  were  they  instituted,  and  what  has  been  their  result  % 


Artificlal  Obstructions  to  the  Passage  of  Salmon. 

1.  Mention  the  dams  and  cruives  in  your  district,  and  state  whether 
they  are  worked  in  accordance  with  the  provisions  of  the  bye-laws 
(Schedules  F  and  G)  regulating  the  same. 

2.  Are  there  salmon-ladders  or  passes  on  all  the  dams  in  your  district ; 
and  if  so,  do  they  afford  at  all  times  a  free  passage  to  salmon  wishing  to 
ascend  ? 

[N'atural  Obstructions  to  the  Passage  of  Salmon. 

1.  Mention  the  natural  obstructions  in  the  shape  of  waterfalls  in  your 
district  which  prevent  the  ascent  of  salmon.  State  whether  there  are 
good  and  extensive  spawning  grounds  above  theto,  and  give  your  opinion 
as  to  the  best  mode  of  opening  up  such  spawning  grounds,  by  attaching  a 
salmon-ladder  to  the  fall ;  by  blasting  it ;  or  by  a  combination  of  the  two 
methods. 

2.  At  present.  District  Boards,  under  the  13th  section  of  the  Salmon 
Fisheries  Act  of  1868,  have  power  to  attach  a  fish-pass  to  a  waterfall  by 
agreement  with  the  proprietor.  There  is  no  compulsory  power,  similar 
to  that  which  is  conferred,  under  certain  conditions,  on  Boards  of  Con- 
servators in  England  by  section  49  of  the  Salmon  Fisheries  Act  of  1873. 
Would  you  bo  in  favour  of  giving  such  compulsory  power ;  and  if  so, 
under  what  conditions  and  restrictions  % 


Pollutions. 

Are  any  of  the  streams  in  your  district  contaminated  by  pollutions  ? 
If  so,  mention  them,  state  the  naliiie  of  the  pollution,  whether  it  is  in- 
creasing or  diminishing,  and  also  whether  any  steps  have  been  taken  by 
the  polluters  to  neutralise  the  pollution  before  returning  the  water  used 
by  them  into  the  river. 


The  Salmon  Disease. 

1.  Has  the  salmon  disease  shown  itself  in  your  district?  If  so,  when 
did  it  first  make  its  appearance  1  Has  it  attacked  kelts  only,  or  both 
kolts  and  clean  fiahl     Is  it  increasing  or  diminishing  1 

2.  Have  you  formed  any  opinion  as  to  what  has  caused  it,  and  what 
will  prevent  or  cure  it  ? 

3.  Do  you  think  that  there  is  sufficient  provision  made  in  the  Salmon 
Fishery  Acts  of  1862  and  1868  to  authorise  District  Boards  to  order 
their  watchers  to  remove  from  the  rivers  and  bum  or  otherwise  destroy 
diseased  fish ;  or  do  you  think  that  more  specific  authority  should  be 
given  in  a  future  Acti 

4.  Generally,  have  you  any  remarks  or  suggestions  to  make  with  regard 
to  the  salmon  disease  % 
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Artificial  Propagation  of  Salmon. 

Is  there  any  Hatchery  in  your  district  for  the  artificial  propagation  c  f 
salmon  and  trout,  either  belonging  to  the  District  Board  or  supported  by 
private  enterprise  1  If  so,  describe  its  situation,  and  state  how  many  iish 
can  be  hatched  out  in  it  annually. 

Proportion  of  Male  to  Female  Salmon. 

Can  you  state  the  proportion  of  the  male  to  the  female  salmon  in  your 
district  or  river,  specifying  whether  your  return,  so  far  as  it  goes,  is  based 
upon  an  estimate  or  on  actual  enumeration? 


Wild  Birds  Protection  Act,  1880. 

Do  you  think  that  the  *  Wild  Birds  Protection  Act,  1880,'  which  pre- 
serves a  variety  of  birds — specified  in  the  schedule  attached  to  the  Act — 
which  destroy  salmon  and  trout  ova  and  fry,  should  be  repealed  as  regards 
Scotland  ? 

General  Question. 

Are  there  any  other  points  relating  to  the  salmon  fisheries  in  your 
district  to  which  you  wish  to  direct  the  attention  of  the  Board,  in 
addition  to  those  sugge^stod  by  the  preceding  querias  ? 


NOTE  III. 


PRINTED  QUERIES  SENT  TO  HOTELKEEPERS  IN  SCOTLAND 
ILiVING  SALMON  OR  TROUT  FISHINGS  ATTA.CHED  TO 
THEIR  HOTELS. 

Take  of  Fish. 

1.  Has  the  number  of  salmon,  sea-trout,  and  yellow  trout  increased  or 
diminished,  of  late  years,  in  the  rivers  and  lochs  attached  to  your  hotel? 
To  what  cause  do  you  attribute  such  increase  or  diminution,  as  the  case 
may  he? 

2.  Can  you  give  the  number  and  weight  of  the  salmon,  sea-trout,  and 
yellow  trout  caught  by  the  rod  in  the  hotel  waters  during  the  season  of 
ISDH 

3.  W^hat  was  the  weight  of  the  heaviest  salmon,  sea-trout,  and  yeUow 
trout  caught  in  your  hotel  waters  during  the  season  of  1891  1 

4.  At  what  time  are  the  first  clean  salmon  taken?  W^hen  do  the 
grilse  and  sea- trout  run  ;  and  when  is  the  main  take  of  salmon,  grilse,  and 
sea-trout  ? 

5.  "What  are  the  best  months  for  yellow  trout  fishing  in  the  waters 
attached  to  your  hotel  ? 

6.  Is  the  avemge  weight  of  the  yellow  trout  in  your  hotel  waters  increas- 
ing or  diminishing  ?  To  what  cause  do  you  attribute  such  increase  or 
diminution,  as  the  case  may  be  ? 
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Artificial  Breeding. 


Is  there  a  Hatchery  in  connection  with  the  waters  attached  to  your 
hotel  \  If  not,  has  any  attempt  been  made  to  stock  the  waters  with  Loch 
Leven  trout,  American  brook  trout,  or  Rainbow  trout  from  Howietoun  or 
other  Hatcheriea 


Annual  Close  Time  and  Gauge  for  Yellow  Trout. 

At  present  there  is  neither  an  annual  close  time  nor  a  gauge  for  yellow 
trout  in  Scotland.  Do  you  think  that  it  would  be  desirable  to  have 
such  a  close  time  or  a  gauge  to  prevent  the  basketing  of  too  small  trout  1 
If  you  think  so,  state  over  what  months  the  annual  close  time  should 
extend,  and  also  state  what  length  you  would  ^x  for  the  gauga 


Illegal  Fishing. 

Is  there  any  illegal  fishing  in  the  waters  attached  to  your  hotel ;  or  are 
they  so  efficiently  watched  as  to  prevent  such  fishing  % 


l^ATURAL  Obstructions  to  the  Passage  of  Salmon. 

1.  Mention  the  natural  obstnictions  in  the  shape  of  waterfalls  in  your 
district  which  prevent  the  ascent  of  salmon.  State  whether  there  are 
good  and  extensive  spawning  grounds  above  them,  and  give  your  opinion 
as  to  the  best  mode  of  opening  up  such  spawning  grounds,  by  attaching 
a  salmon-ladder  to  the  fall ;  by  blasting  it ;  or  by  a  combination  of  the 
two  methods. 

2.  At  present,  District  Boards,  under  the  13th  section  of  the  Salmon 
Fisheries  Act  of  1868,  have  power  to  attach  a  fish-pass  to  a  waterfall  by 
agreement  with  the  proprietor.  There  is  no  compulsory  power  similar  to 
that  which  is  conferred,  under  certain  conditions,  on  Eoards  of  Con- 
servators in  England  by  section  49  of  the  Salmon  Fisheries  Act  of  1873. 
Would  you  be  in  favour  of  giving  such  compulsory  power;  and  if  so, 
under  what  conditions  and  restrictions  ? 


Wild  Birds  Protection  Act,  1880. 

Do  you  think  that  'The  Wild  Birds  Protection  Act,  1880/  which  pre- 
serves a  variety  of  birds — specified  in  the  schedule  attached  to  the  Act — 
which  destroy  salmon  and  trout  ova  and  fry,  shoidd  be  repealed  as  regards 
Scotland  1 

General  Question. 

Are  there  any  other  points  in  connection  with  the  fisheries  in  the 
waters  attached  to  your  hotel  to  which  you  would  wish  to  direct  atten- 
tion, in  addition  to  those  contained  in  the  preceding  queries  % 
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NOTE  IV. 


REPORT  BY  MR  YOUNG,  INSPECTOR  OF  SALMON  FISHERIES 
ON  A  COMPLAINT  MADE  TO  THE  FISHERY  BOARD 
FOR  SCOTLAND  BY  THE  DISTRICT  BOARD  OF  THE 
RIVER  AWE,  OF  AN  ARTIFICIAL  OBSTRUCTION  IN  THE 
LOWER  PART  OF  THAT  RIVER,  ILLEGALLY  INTERFER- 
ING WITH  THE  FREE  PASSAGE  OF  SALMON  TO  THE 
UPPER  AVATERS. 

Edinburgh,  9th  December  1891. 

I  have  the  honour  to  report  that  I  have  carefully  read  over  and  con- 
sidered a  letter  to  the  Secretary  of  the  Fishery  Board  for  Scotland  from 
the  Clerk  to  the  A^ve  District  Board,  complaining  of  an  artificial  obstruc- 
tion to  the  free  passage  of  salmon  near  tbe  mouth  of  the  River  Awe, 
where  the  fishings  belong  to  Mr  Campbell  of  Lochnell. 

There  is  a  very  close  analogy  between  this  obstruction  in  the  Awe  and 
that  lately  brought  under  the  notice  of  this  Board  by  the  Spey  District 
Board,  which  is  situated  on  the  Truim,  and  which  was  condemned  by 
this  Board  at  their  last  meeting  as  illegal.  There  are,  of  course,  certain 
diflPerences  in  detail  in  the  two  cases,  but  the  principles  which  regxdate 
and  the  laws  which  apply  to  both  are  identical ;  and  I  venture  to  think 
that  this  Board,  after  having  condemned  the  obstruction  on  the  Truim 
as  an  illegal  interference  with  the  channel  of  the  stream,  is  bound  to  pro- 
nounce £.  similar  judgment  on  the  obstruction  in  the  Awe. 

That  obstruction  is  thus  described  by  Mr  Macarthur,  Clerk  to  the  Awe 
District   Board,  in  his  letter   of  28th    November  last : — *  I  have   been 

*  instructed  by  the  Awe  District  Fishery  Board  to  report  to  you  an 
'  obstruction  which  has  recently  been  placed  on  the  River  Awe,  and 
'  which  my  Board  consider  to  be  detrimental  to  the  fishing  of  the  district, 
'  in  respect  that  it  compels  all  the  salmon  ascending  the  river  to  pass  over 
'  the  netted  ground  belonging  to  Lochnell  Estate,  whereas  a  number  of 

*  fish  in  the  former  state  of  the  river  were  able  to  pass  round  by  the 

*  stream  that  has  been  obstructed,  and  gain  the  River  Awe  at  a  point 
'  beyond  where  the  nets  are  drawn.' 

'  The  obstruction  consists  of  a  concrete  wall  108i  feet  in  length,  with 

*  an  average  breadth  of  6  feet,  the  height  running  fron  2  feet  7  inches  to  3 
'  feet.     It  is  placed  across  a  side  stream  from  the  main  river,  which  flows 

*  round  a  piece  of  ground  of  about  3  acres  in  extent,  forming  it  into  an  island 

*  between  the  two  streams.  It  is  on  the  river  side  of  this  island  that  the 
'  nets  are  principally  drawn.     Hitherto  when  the  tide  was  in,  a  portion  of 

*  the  fish  found  their  way  up  the  river  by  the  side  stream  and  thus  escaped 

*  the  nets. 

*  It  appears  that  from  time  to  time  a  sort  of  causeway  was  put  at  the  issue 
'  of  the  stream  from  the  river  so  as  to  prevent  the  river  itself  diverging 

*  in  that  direction,  but  the  present  is  the  first  occasion  that  so  serious  an 

*  obstruction  has  been  placed  there.' 

From  the  above  description,  it  is  evident  that,  by  purely  artificial  means, 
a  channel  by  wliich  salmon  found  their  way  to  the  upper  waters  has  been 
entirely  and  throughly  blocked  up,  and  that  all  the  salmon  passing  up  the 
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river  miLst  now  ascend  by  the  other  channel,  which  is  constantly  and 
systematically  swept  by  the  nets  of  the  lessee  of  the  salmon  fishings. 
This,  it  humbly  seems  to  me,  gives  an  unfair  advantage  to  the  proprietor 
of  these  fishings,  and  is  highly  injurious  to  the  upper  proprietors  on  the 
Awe,  Loch  Awe,  and  the  Orchy,  the  principal  feeder  of  Loch  Awe. 

The  following  is  a  summary  of  the  law  with  regard  to  artificial  obstruc- 
tions in  rivers  to  the  passage  of  salmon,  as  given  by  Mr  Stewart  in  his 

*  Treatise  on  the  Law  of  Scotland  relating  to  Rights  of  Fishing/  On  page 
141  he  writes  : — *  In  a  private  stream,  a  person  who  is  propiaetor  of  the 

*  fishings  and  also  of  one  of  the  adjacent  banks,  is  entitled  to  muke  such 

*  use  of  the  bank  for  tbe  purpose  of  fishing  or  otherwise  as  he  may  think 

*  proper,  but  his  power  is  subjected  to  the  important  limitation  that  no 

*  erections  which  he  may  make,  and  no  operations  which  he  may  carry  on, 

*  shall  have  the  effect  of  altering  the  flow  of  the  stream,  to  the  possible 

*  damage  of  the  opposite  proprietor.  The  proprietors  upon  the  opposite 
'  banks  of  a  private  river  have  a  common  interest  in  the  stream,  and 
'  though  each  has  a  right  of  property  in  the  alveics  from  his  own  side  up 
'  to  the  medium  fili urn  Jiummis^  neither  is  entitled  to  use  the  alveus  in 

*  such  a  manner  as  to  interfere  with  the  How  of  the  stream.     Erections 

*  on  the  bank  which  do  not  impinge  upon  the  water  cannot  be  objected 

*  to ;  but  the  slightest  encroachment  upon  the  stream  may  be  resisted 

*  and  put  a  stop  to  without  the  necessity  of  proving  that  damage  has 
'  been  or  is  likely  to  be  sustained,  for  it  is  impossible  to  foretell  what 
'  the  result  of  it  may  be  on  the  course  of  the  river.  And,  for  the  same 
'  reason,  if  any  objection  be  taken,  the  onus  of  proving  that  the  Act  is 
'  not  an   encroachment  falls  on   the  party  making   such  encroachment, 

*  who  is,  priina  fiicie,  held  responsible/  On  page  149  he  further  writes  : 
— *  Obstructions,  whether  partial  or  total,  have  always  been  found  to  fall 
'  under  the  prohibitions  ;  and  no  kind  of  barrier  to  the  progress  of  the 

*  fish,  whether  it  rise  above  the  surface  of  the  water  or  not,  will  be  per- 
'  mitted.     It  has  even  been  found  that  placing  a  row  of  loose  stones,  not 

*  of  any  considerable  size,  in  the  bed  of  a  river,  not  across  it,  but  merely 
'  upon  the  edge  of  a  pool,  to  facilitate  fishing  by  net  and  coble,  is  illegal, 
'  though  net  and  coble  is  the  ordinary  and  legal  mode  of  fishing ;  the  pro- 

*  hibitions  extend  also  to  all  practices,  either  destructive  to  the  breed  of 

*  salmon  or  so  noxious  to  their  tastes  and  instincts  as  to  deter  them  from 

*  ascending   higher  than   suits   the   interests   of  the   party   using  such 

*  practices.' 

Lastly,   on  pages    167,  168,  he  writes: — *The  general  result  of  the 

*  statutes  and  decisions  is,  that  all  nets  which  are  permanently  or  tempo- 

*  rarily  fixed,  and  all  erections,  permanent  or  temporary  (with  the  excep- 
'  tion  of  cruives  possessed  on  a  valid  title),  which  form  even  a  partLal 
■  obstruction,  or  tend  to  frighten  the  fish,  and  are  fixed  either  right  across 

*  the  river  or  at  the  side  of  it,  are  illegal.     No  length  of  possession  will 

*  legalise  a  mode  of  fishing  originally  illegal,  or  authorise  its  continuance. 

*  Ingenuity  might  suggest  various  new  and  effectual  modes  of  destroying 
'  salmon,  applicable  to  the  different  situations  in  which  the  fish  are  to  be 

*  found,  and  which  might  not  be  expressly  prohibited   by  any   statute 

*  or  decision,  but  no  such  methods  will  be  permitted  if  they  come  within 
'  the  description  of  prohibited  engines  before  defined  ;  (nul  it  is  no  tie  fence 
'  to  an  action  for  tlie  removal  of  such  contrivanr-cs,  that  the  rigid  to  n4se 

*  thein  has  been  exiyressly  ccmveyed  by  grant^  or  that  they  ftave  been  in  tise 

*  for  tfie  prescriptive  perwd,  or  for  time  iinmemoriaf.     Damages  may  be 

*  recovered  for  loss  caused  by  the  use  of  illegal  machinery  or  by  the  use 

*  of  legal  machinery  in  an  illegal  manner.' 

I  have  underlined  part  of  the  last  c[uotation,  as  Mr  Macarthur,  the  Clerk 
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to  the  Awe  District  Board,  in  his  letter  complainiug  of  the  illegal  obstruc- 
tion, states  that  *  Mr  George  Woulfe  Brennan,   the  factor  for  Lochnell, 

*  who  caused  the  erection  of  the  wall,  maintains  that  the  estate  has  a 

*  right  to  do  so/ 

I  have  only  farther  to  mention  that,  when  in  Oban  last  month,  I  met  Mr 
Campbell  of  Lochnell,  and  had  a  long  conversation  with  him  on  the  subject 
of  the  obstruction  complained  of  by  the  Awe  District  Board.  He  stated 
that  it  had  been  put  up  by  his  factor  without  his  knowledge  whilst  he  was 
ill,  and  said  that,  in  the  event  of  its  being  considered  illegal,  he  would  be 
wUliug  to  remove  it,  and  restore  the  channel  to  its  former  condition. 

If,  however,  no  amicable  arrangement  between  the  Awe  District  Board 
and  Mr  Campbell  of  Lochnell  can  be  arrived  at,  and  legal  means  must  be 
taken  to  remove  the  obstruction,  an  action  of  Declarator  and  Removal  would 
probably  be  the  proper  form  of  action.  But  in  such  a  case,  it  seems  clear 
to  me  that  the  action  must  be  raised  by  the  Awe  District  Board,  and  not 
by  the  Fishery  Board  for  Scotland,  as  the  second  sub-section  of  the  fifth 
.section  of  *  The  Fishery  Board  (Scotland)  Act,  1882,'  provides  that '  The 
'  Fishery  Board  shall  have  the  general  superintendence  of  the  Salmon 

*  Fisheries  of  Scotland,  and  shall  have  the  powers  and  duties  of  Commis- 

*  sioners  under  the  Salmon  Fishery  Acts,  but  unt/wut  prejudice  to  or  inter- 

*  fereiice  vnth  the  powers  of  Diainct  Boards^ 

I  have  the  honour  to  be, 

Your  obedient  Servant, 


ARCHD.  YOUNG. 


Tub  Fishery  Bo/ird  for  Scotland, 


NOTE   V, 

THE  RR^ER  CARRON  100  YEARS  AGO. 

From  the  account  of  the  Pariah  of  Kilsyth  in  the  first  Statistical 
Acrount  of  ScMaml,  which  was  published  during  the  last  decade  of  the 
18th  century,  it  appears  that  the  Can-on,  now  almost  destitute  of  fish 
owing  to  pollutions  and  obstructions,  was  at  that  time  a  splendid  fishincr 
Htream.  The  following  is  the  statement  with  regard  to  it : — '  The  Carron 
'  in  its  whole  extent,  from  its  rise  till  it  reaches  the  Forth,  is  one  of  the 

*  finest  rivers  in  Scotland.  The  quantity  and  size  of  the  trout,  tlie 
'  endless  variety  of  pools  and  streams,  and  the  openness  of  its  banks,  all 
'  concur  in  rendering   it  the  favourite  retreat  of   the  angler,  insomuch 

*  that  people  of  all  ranks,  and  from  a  considerable  distance,  resort  to  it  in 
'  the  fishing  season  ;  and  there  is  scarcely  a  peasant  or  shepherd  on  its 

*  banks  who  is  not  eager  in  the  pursuit  of  this  auiusement,  and  eminent 
'  in   the  art     Where   the  river  is  rapid  and  turbulent,  and  of  a  clear 

*  chan nelly  bottom,  the  fishes  are  smaller  and  whiter  after  being  dressed  ; 
'  but  in  the  larger  and  deeper  pools,  especially  so  far  as  it  is  the  boundary 

*  of  this  parish,  where  it  is  for  the  most  part  a  large,  deep,  winding  river, 

*  they  are  redder  when  dressed  and  darker  when  caught,  and  much  lar*'er 

*  in  size.      I  have  seen  them  2,  3,  and  even  4  pounds  weight,  and  from 

*  18  to  24  inches  long.' 
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TENTH  ANNUAL  REPORT. 


TO  THE  MOST  IIONOUEABLE 

THE  MARQUESS  OF  LOTHIAN,  K.T., 

Uer  Majesty  s  Secrdary  for  Scotland, 


My  LoltD, 


Office  ov  the  Fishery  Board  for  Scotland, 
Edinburgh,  28^A  June  1892. 


In  cautinuation  of  our  Tenth  Aunual  Eeport,  we  have 
the  honour  to  submit — 


PART  III.— SCIENTIFIC  INVESTIGATIONS. 

General  Statement. 

This  part  of  the  Tenth  Annual  Report  deals  with  the  Scientific 
Fishery  Investigations  carried  on  by  the  Board  during  1891.  An 
a^couDb  is  rdso  given  of  the  fishery  work  and  regulations  in  other 
parts  of  the  United  Kingdom,  on  the  Continent,  in  America,  and 
eeveral  of  the  Colonies. 

The  scientific  work  has  been  carried  out,  and  the  scientific 
report  prepared  under  the  superintendence  of  Dr  T.  Wemyss  Fulton, 
F.R.S.E.,  Secretary  for  Scientific  Investigations,  acting  under  the 
direct  instructions  of  the  Board. 

During  1891  the  investigations  were  prosecuted  on  the  same 
lines  as  indicated  in  last  year's  Report,  and  have  resulted  in  further 
extensions  of  knowledge  regarding  the  life-history  and  habits  of 
tha  food-fishes,  so  far  as  these  relate  to  fishery  questions.  A  large 
purt  of  the  inquiries  have  been  carried  on  by  means  of  the  Board's 
steam  vessel  the  *  Garland,*  under  the  efficient  command  of  Captain 
R.  E.  Simpson ;  but  the  small  size  of  this  vessel  has  curtailed  their 
usefulness. 

Investigations  have  also  been  continued  at  the  Board's  Labo- 
ratories at  Dunbar  and  St  Andrews ;  on  the  development  of  the 
plaice,  the  sand-eel,  and  the  rate  of  growth  of  fishes  at  the  former, 
and  on  the  halibut,  saithe,  pollack,  torsk,  &c.  at  the  latter. 

Professor  M'Intosh,  under  whose  able  supervision  the  St 
Andrews  Laboratory  has  been  conducted  since  its  commence- 
ment, has  also,  as  in  former  years,  courteously  undertaken  the 
study  and  description  of  the  large  collections  of  the  eggs  and 
young  of  the  food- 6shes  made  by  the  'Garland;*  and  the  Board 
desire  to  record  their  appreciation  of  the  valuable  assistance 
which  has  been  rendered  by  Professor  M'lntosh  in  connection 
with  the  Scientific  Investigations  for  a  number  of  years. 

Physical  observations  on  the  temperature  and  density  of  the 
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eea  have  been  made  daily  at  ten  fixed  stations, — five  on  the 
East  Coast  and  five  on  the  West  Coast, — ^and  also  on  board  the 
'  Garland/  the  *  Vigilant  /  and  H.M:S.  '  Jackal/ 

The  Hatching  and  Rearing  of  Food  Feshss. 

As  stated  in  last  year's  Bepprt  the  Board  have  been  impressed 
with  the  need  of  increasing  the  supplies  of  the  food-fishes  and 
shell-fish  by  means  of  artificial  propagation  and  eulture. 

Daring  the  last  six  years  a  gracfual  falling  off  in  the  yield  and 
valne  of  the  shore  fisheries  has  occnrrdd,  and  within  the  last  few 
years  the  valuable  fiat-fishes  have  diminished  in  abundance  to  a 
very  considerable  extent,  and  very  notably  when  the  increase  in 
the  means  of  capture  is  taken  into  account.  The  quantities  of 
turbot,  brill,  and  plaice  landed  are  becoming  less  yearly^  although 
the  number  and  tonnage  of  beam-trawl  vessels  have  greatly 
increased  within  the  same  period.  On  the  other  hand,  there  has 
been  a  steady  decline  in  the  number  of  fishermen  aTid  fishing 
boats,  and  in  the  capital  embarked  in  fishing  boats  and  gear. 
There  were  5673  fewer  fishermen  and  boys  last  year  than  in 
1885,  and  2626  fewer  boats ;  and  the  capital  embarked  in  fishing 
boats  and  gear  (exclusive  of  trawlers)  has  diminished  from 
£1,485,929  in  1889  to  £1,415,530  in  1891,— a  fall  of  over 
£70,000  in  three  years.  That  the  valuable  flat-fishes  are  also 
diminishing  in  numbers  is  shown  by  the  figures,  indicating  the 
number  of  hundred-weights  of  those  fish  caught  by  beam-trawlers 
per  ton  of  the  vessels  engaged,  and  which  are  given  later.  The 
decrease  has  been  greatest  among  turbot^  but  it  has  taken  place 
with  all  kinds  of  fiat-fish. 

The  trawling  experiments  of  the  'Garland,'  referred  to  later, 
show  tht^t  little  or  no  increase  has  occurred  in  the  abundance  of 
flat-fish  within  the  territoral  waters  from  which  the  practice  of 
beam-trawling  has  been  prohibited ;  and  the  special  statistics  of 
the  quantities  of  fish  ti^en  by  line  fishermen  from  the  inshore 
grounds  also  show  that  a  falling  off  has  occurred. 

Such  diminution  in  the  supply  of  the  food-fishes  relative  to  the 
means  of  capturing  them  is  not  peculiar  to  the  Scotch  coast 
Complaints  have  for  some  years  been  made  of  depletion  of  the 
fishing  grounds  off  the  English  coast,  and  off  the  Qoasts  of  maritime 
States  in  Europe  and  America — ^wherever,  indeed,  sea-fishing  has 
been  industriously  prosecuted  on  a  large  scale  for  a  long  period. 
Hence,  in  many  of  these  countries,  besides  the  enforcement  of 
restrictive  regulations,  sea-fish  hatcheries  have  been  erected  with 
the  view  of  increasing  the  supply  by  artificial  culture.  Such 
establishments  exist  in  the  United  States,  Norway,  Newfoundland, 
and  Canada.  In  the  country  first  named,  the  great  fishery  for 
shad,  which  had  sunk  to  a  very  low  point,  has  been  revived  by 
such  means,  so  that  it  yields  larger  returns  than  ever  before.  So, 
also,  in  Norway,  where  for  a  number  of  years  a  sea-fish  hatchery 
has  been  in  successful  operation  at  Flodevig,  near  ArendaJ,  and 
another  is  now  in  process  of  being  established  in  Christiania  Fjord> 
larger  and  more  fully  equipped  than  its  predecessor.  During  the 
present  hatchmg  season,  207,000,000  young  cod  were  hatched  at  the 
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Flodevig  Institution,  and  planted  on  the  Qsbing  grounds.    At  the 
Newfoundland  hatchery,  also,  operations  are  conducted  on  a  large  . 
«Q|de,  39,650,000  of  young  cod  and  651,469,880  of  young  lobsters 
having  been  hatched  and  set  free  on  the  fishing  grounds  during  the 
course  of  last  season. 

Last  year  it  was  decided  by  the  Board  that  a  similar  hatchery 
for  sea-fish  should  be  erected  at  Dunbar,  where  a  suitable  site  ai^d 
sea-creek  were  available,  and  which  is  situated  in  proximity  to  the 
large  closed  area  of  the  Firth  of  Forth.  From  this  area  beam- 
trawling  has  been  excluded  since  1886,  and  for  the  same  period 
careful  statistics  have  been  collected  as  to  the  fish  caught  within 
that  area,  and  periodical  examinations  of  the  fishing  grounds  made. 
Hence,  no  place  could  be  more  suitable  to  study  how  best  to  increase 
the  supply  of  the  food-fishes  by  culture,  inasmuch  as  the  grounds 
are  under  control  and  the  present  abundance  and  distribution  of 
the  fish  are  known. 

As  a  preliminary  step,  Dr  Fulton  was  requested  to  visifthe 
Norwegian  sea-fish  hatchery,  which  is  referred  to  above,  and  subse- 
quently the  experience  and  advice  of  Captain  G.  M.  Dannevig,  the 
Director  of  that  establishment,  were  obtained.  At  the  invitation  of 
the  Board,  Captain  Dannevig  made  an  inspection  and  examination 
of  the  site  of  the  proposed  hatchery,  the  sea-creeks  adjoining,  and 
the  natural  conditions  in  relation  to  hatching  work,  and  reported 
favourably.  The  Board  thereupon  decided  to  proceed  with  the 
formation  of  a  hatchery,  so  far  as  the  means  at  their  disposal 
would  permit ;  and  that  the  system  of  Captain  Dannevig,  the  success 
of  which  had  been  proved  in  the  course  of  years  in  Norway,  should 
be  adopted  at  Dunbar.  Plans  for  a  large  spawning  pond  were  pre- 
pared by  Messrs  Strain,  Kobertson,  and  Thomson,  C.E.,  and  Captain 
Dannevig  kindly  undertook  the  supervision  of  the  construction  of 
the  hatching-house  and  batching  appliances  in  Norway. 

The  hatching-house,  which  is  now  erected  at  Dunbar,  consists  of 
a  substantial  double-walled  wooden  building,  thirty-five  feet  long 
by  twenty-four  feet  broad,  with  interior  space  for  sixteen  hatching 
boxes,  capable  of  containing  at  one  time  80,000,000  eggs ;  and  it  has 
been  placed  so  that  it  will  be  possible,  subsequently,  to  extend  it  to 
three  times  the  size  within  the  limits  of  the  ground  at  the  disposal 
of  the  Board.  The  spawning  pond  in  which  the  ripe  fish  are  con- 
tained at  the  spawning  time  is  also  completed,  and  consists  of  a 
large  concrete  tank  sunk  in  the  ground,  with  a  capacity  of  60,750 
gallons.  For  pumping  the  large  supplies  of  sea-water  necessary, 
an  8-horBe  power  locomotive  steel  boiler  and  two  Worthington  diract- 
acting  steam  pumps  have  been  obtained ;  each  pump  being  capable 
of  throwing  over  two  thousand  gallons  of  sea-water  per  hour  when 
working  at  minimum  speed,  and  over  three  thousand  gallons  per 
hour  at  maximum  speed.  It  is  intended  to  arrange  the  supply- 
pipes  so  that  the  water  may  be  pumped  directly  from  the  sea  or 
from  the  creeks  which  it  is  proposed  to  enclose^ 

The  whole  of  the  above  work  will  be  completed  during  the 
present  summer,  and  operations  may  therefore  be  commenced  at  the 
next  spawning  season.  It  may  be  pointed  out  that,  while  the  pre- 
sent number  of  hatching  boxes  will  allow  about  80,000,000  of  fish- 
^ggB  to  be  manipulated  at  one  time,  many  times  this  quantity  can 
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be  dealt  with  in  Boccession  in  the  course  of  one  season;  and  that 
the  boiler  and  pumps  have  been  selected  in  view  of  the  extension 
of  the  hatchery  later  to  three  times  its  present  size,  for  which  they 
will  be  amply  suflBcient 

The  whole  of  the  expenditure  in  connection  with  the  above 
andertaking  has  been  met  from  the  ordinary  vote  for  Scientific 
investigations.  The  Board,  however,  regret  that  this  source  is  not 
sufficient  for  the  enclosure  of  the  adjacent  sea-creeks,  which  is 
essential  for  the  success  of  the  hatching  operations.  Experience 
at  existing  hatcheries  has  made  it  clear  chat  it  is  impossible  to 
obtain  a  sufficient  number  of  living  spawning  fish  at  the  proper 
season  for  the  supplies  of  ova  required,  unless  the  fish  ate  gradually 
collected  and  acclimatised  in  a  sea-pond  until  wanted.  Many 
hundreds  of  spawners  are  needed,  and  hence  an  indispensable 
adjunct  of  a  sea-fish  hatchery  is  the  possession  of  a  tidal  pond  or 
ponds  in  which  to  retain  the  adult  fish  from  season  to  season,  and 
which  may  be  used  for  the  rearing  of  the  fry  to  a  certain  size. 

At  Dunbar  certain  natural  creeks  are  admirably  adapted  for  this 
purpose.  Meisra  Strain,  Kobertson,  and  Thomson,  the  engineers  who 
have  surveyed  these  creeks,  and  drawn  up  plans  for  their  enclosure, 
report  as  follows  : — 

'  We  have  examined  and  surveyed  the  natural  sea-creeks  at 
'  Dunbar  in  connection  with  the  hatchery  and  tank  at  present 

*  in  course  of  construction  there,  and  beg  to  report  that,  if  these 
^  creeks  were  enclosed  by  concrete  walls  as  proposed,  and  for 

*  which  we  prepared  plans,  the  total  superficial  area  within 
'  those  walls  would  be  13,545  square  feet  at  high-water  of 

*  ordinary  spring  tides. 

*  The  area  of  the  West  creeks  is  about  5,800  square  feet, 
'  and  that  of  the  East  creek  about  7,655  square  feet 

*  When  filled  by  ordinary  spring  tides,  these  creeks  would 
'  contain  about  560,000  gallons  of  water  at  high-water,  and 
'  would  have  a  maximum  depth  of  14  feet  in  the  West  creek, 
'  and  16  feet  in  the  East  creek. 

As  stated  in  last  year's  Report,  it  is  understood  that  a  sum  of 
£1,500  would  be  sufficient  to  enclose  these  creeks,  and  the  Board 
again  express  the  hope  that  this  sum  will  be  placed  at  their 
disposal  for  the  purpose,  and  thus  enable  them  to  proceed  on  the 
largest  possible  scale  with  the  hatching  and  rearing  of  the  valuable 
food-fishes. 

At  the  lobstdr  pond  which,  as  stated  in  last  year's  Eeport,  has 
been  constructed  at  Arran,  and  was  stocked  with  berried  females, 
about  200,000  ova  w6re  hatched  during  last  season. 

The  following  is  an  account  of  the  more  important  investigations 
which  have  been  undertaken  during  the  year : — 


The  Influence  of  Beam-Tea.wling. 

The  Trawling  Experiments  of  the  *  Garland! 

The  experiments  of  the  '  Garland '  as  to  the  relative  abundance 
of  the  various  species  of  the  food- fishes  in  the  territorial  waters 
where  trawling  is  prohibited,  and  in  the  adjoining  areas  where  it  is 
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allowed,  were  continued  daring  th^  year  as  before.  A  special 
£eport  on  this  sabject,  with  tables  giving  in  detail  the  results  of 
the  examination  of  the  various  trawling  stations,  will  be  found 
under  Section  A. 

In  the  course  of  the  year  the  various  stations  in  the  Firth  of 
Forth,  St  Andrews  Bay,  Aberdeen  Bay,  Montrose  Bay,  and  in  the 
Moray  Firth  were  examined,  the  stations  being  tested  on  156 
occasions,  as  compared  with  135  in  the  previous  year,  tn  addition 
to  the  periodic  examination  of  the  trtiwling  stations,  a  number 
of  special  hauls  were  made  at  other  times,  and  along  selected  lines, 
especially  on  the  ofibhore  grounds,  for  the  purpose  of  ascertaining 
as  much  as  possible  regaining  the  occurrence  and  distribution  of 
ripe  fish,  their  floating  eggs  and  young,  &c. 

In  r^ard  to  the  resets  of  the  trawling  experiments  last  year, 
it  is  necessary  to.  limit  consideration  to  the  areas  of  the  Firth 
of  Forth  and  St  Andrews  Bay;  since  the  'Garland,'  from  its 
small  size,  can  scarcely  venture  along  the  northern  portion  of  the 
East  Coast,  except  in  settled  weather  in  summer,  and  hence  it  is 
not  possible  to  examine  the  stations  off  Aberdeen  and  in  the  Moray 
Firth  as  frequently  as  is  desirable.  In  the  Firth  of  Forth  area, 
the  stations  were  examined  on  108  occasions  in  the  course  of  the 
year,  84  of  these  being  within  the  closed  waters  where  beam- 
trawl  fishing  is  prohibited,  and  24  at  the  stations  lying  beyond  it, 
where  it  is  freely  prosecuted.  As  a  general  result,  it  was  found 
that  a  considerable  decrease  occurred  in  the  total  quantity  of  fish 
captured  per  haul  of  the  net  within  the  closed  waters,  as  compared 
with  the  previous  year.  This  decrease  was  owing  to  diminution  in 
the  abundance  of  round-fish,  these  fish  having  been  exceptionally 
numerous  in  the  year  preceding.  There  was  a  slight  increase  in 
the  number  of  flat-fish,  as  compared  with  1890.  In  the  open 
waters  off  the  Firth  of  Forth  there  was  a  decrease  in  round-fish 
and  flat-fish,  the  decrease  in  round-fish  being  specially  marked. 

In  the  St  Andrews  Bay  area,  the  result  of  the  examination  of 
the  stations  shows  that  there  was  also  a  very  large  decrease  in 
1891  in  the  quantity  of  fish  captured  per  haul  of  the  net,  'when 
compared  with  the  preceding  year.  This  diminution  was  almost 
confined  to  flat-fish,  which  frequent  St  Andrews  Bay  in  large 
numbers,  the  mean  quantity  having  fallen  from  303  in  1890  to  109 
iu  1891.  The  numbers  of  plaice,  especially,  were  much  diminished. 

The  trawling  experiments  in  the  areas  referred  to  have  now  been 
carried  on  for  six  years,  and  in  the  special  Report  will  be  found  an 
analysis  of  the  results  during  that  period.  Considdrable  fluctua- 
tions have  occurred  from  year  to  year  in  the  quantities  of  both  round- 
fish  and  flat-fish  captured,— due,  no  doubt,  to  a  large  extent  to  general 
conditions  of  weather  and  so  forth,  which  affect  sea-fisheries  every- 
where. But,  although  the  period,  for  this  reason  among  others,  during 
which  the  observations  have  been  continued  is  not  sufiScient  to 
justify  any  certain  canclusions,  it  may  be  pointed  out  that  up  to  the 
present  the  increase  in  the  abundance  of  flat-fish  within  the  closed 
areas  has  not  been  such  as  was  anticipated.  When  the  mean 
catch  for  the  first  three  years  is  contrasted  with  the  mean  catch 
for  the  last  three  years,  the  following  results  are  brought  out : — 
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Years. 

¥lat-Fi«b. 

Bonnd-Fish. 

Total 

1886-1888 

190-6 

148-1 

338-6 

1889-1891 

154-7  . 

155-0 

309-7 

These  figures  indicate  that  within  the  closed  area  flat-fish  have, 
on  the  whole,  diminished  rather  than  increased;  but  in  conflider- 
ing  this  fact  it  is  necbssary  to  bear  in  mind,  on  the  one  hand,  tlie 
results  of  certain  coDcurrent  investigations  carried  out  on  board 
the  *  Garland/  and,  on  the  other  hand,  the  greatly  increased 
development  of  beam-trewling  in  recent  years.  It  has  been  shown, 
by  the  researches  of  the  '  Garland/  that  the  great  majority  of  the 
faod-fishes — cod,  haddock,  whiting,  plaice,  lemon  soles,  &c. — either 
da  nob  spawn  at  all  within  the  closed  area  referred  to,  or  only  to  a 
slight  extent  in  the  case  of  some  forms.  The  adult  fish,  when 
mature,  leave  the  territorial  waters  and  congregate  at  the  spawning 
time  beyond  the  three-mile  limit,  where  the  eggs  are  cast  forth  in 
myriads  and  are  gradually  floated  in  vast  numbers  towards  the 
shallow  water.  It  is  among  these  offshore  spawning  shoals  that 
trawlers  work  on  a  large  scale,  and  it  is  obvious  that  if  the  adult 
Bsh  are  captured  on  the  breeding  ground^  in  greatly  increased 
numbers  before  they  have  spawned,  the  supply  of  young  fishes  for 
the  inshore  waters  must  be  materially  reduced.  It  may  be  said, 
as  the  result  of  four  years'  continuous  investigations,  that  none,  or 
scarcely  any,  of  the  plaice,  lemon  soles,  cod,  haddock,  or  turbot  to 
be  found  within  the  waters  of  the  Firth  of  Forth  or  St  Andrews 
Bay  were  born  there.  They  have  been  floated  in  at  an  early  stage 
of  their  existence,  or  have  migrated  thither  at  a  later  period.  It 
has  been  also  shown  by  the  investigations  made  on  board  the 
'Garland'  that,  while  immature  fish  of  certain  kinJs  are  most 
abundant  within  the  three-mile  limit,  the  majority  are  to  be  found 
without  that  limit. 

It  is  of  great  importance  that  these  offshore  spawning  grounds, 
which  form  the  great  source  of  supply  for  the  inshore  waters,  should 
be  carefully  and  thoroughly  investigated;  but  the  'Garland'  can 
only  visit  them  rarely  in  exceptionally  favourable  weather. 

Special  Fishery  Statistics. 

The  fishery  statistics  relating  to  the  trawling  experiments,  and 
showing  the  productiveness  of  the  territorial  waters,  &c.,  are  found 
in  detail  in  the  special  report  previously  referred  to.  The  decline  in 
the  number  of  fishing  boats  and  fishermen  adverted  to  in  the  Ninth 
Report  continued  in  1891,  there  being  in  the  latter  year,  as  com- 
pared with  1890,  a  decrease  of  433  fishing  boats,  94  of  them  first 
class  boats,  and  of  1626  fishermen.  The  number  of  beam-trawlers, 
on  the  other  hand,  increased  from  118,  of  a  gross  tonnage  of  4705 
tons,  in  1890  to  132,  of  a  gross  toimage  of  6484,  in  1891, 

In  regai'd  to  the  quantities  of  fish  landed,  special  returns  have 
been  obtained  from  five  districts  comprising  that  portion  of  the 
East  Coast  between  Dunbar  on  the  south  and  Aberdeen  on  the 
north,  and  including  both  these  places.  The  quantity  of  fish 
landed  on  this  portion  of  the  coast  last  year  by  line  fishermen  and 
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beam-trawlera  was  769,440  cwts^  compared  with  739,071  cwts.  in 
1890,  or  an  increase  of  20,369  cwts.  This  increase  was  principally 
in  roand-fish,  but  there  was  also  a  very  slight  increase  in  flat-fish. 
In  1890  the  quantity  of  flat-fish  was  100,889  cwts.,  against  101,935 
cwts.  last  year,  showing  an  increase  in  1891  of  1546  cwts.  The 
quantity  of  round-fish  in  1890  was  638,682  cwts.,  against  657,505 
owts.  in  1891,  or  an^increase  of  18,323  cwts.  in  the  latter  year. 

The  increase  in  the  quantity  of  white-fish  landed  in  these 
districts  during  1891  was  entirely  duo  to  the  operations  of  beam- 
trawlers,  a  large  falling  off  in  the  quantities  landed  by  line  fishermen 
having  taken  place.  In  1890,  line  fishermen  landed  28,170  cwts. 
of  flat-fish  and  430,070  cwts.  of  round-Bsh,  or  a  total  of  458,227 
ewts.  Last  year  they  landed  25,587f  cwts.  of  flat-fish  and  418,281 
awta  of  round-fish,  or  a  total  quantity  of  443,868f  cwts.  These 
figures  indicate  a  total  decrease  in  line-caught  fish  of  14,858  cwta ; 
the  decrease  in  flat-fish  being  2582  cwts.  and  in  round-fish  11,776 
owts. 

On  the  other  hand,  the  quantity  of  fish  landed  by  beam-trawlers 
increased  by  34,728  cwts, ;  the  gross  quantity  in  1890  being  280,844 
cwts.,  compared  with  815,571|  last  year.  In  1891,  beam-trawlers 
landed  76,347i  cwts.  of  flat-fish  and  239,224J  cwta  of  round-fish, 
as  against  72,219  cwts.  of  flat-fish  and  208,625  cwts.  of  round-fish 
in  1890,  showing  an  increase  last  year  of  4128  cwts.  of  flat-fish  and 
30,699  cwts.  of  round-fish. 

The  statistics  of  the  quantities  of  fish  captured  by  line-fishermen 
in  the  territorial  waters  of  the  East  Coast,  from  Korth  Berwick  on 
the  south  to  Skateraw,  a  few  miles  soath  of  Aberdeen,  on  the 
north,  have  also  been  tabulated,  and  the  monthly  and  yearly 
averages  per  'shot'  for  each  kind  of  fish  enumerated  given. 
Daring  last  year  there  was  an  increase  in  the  number  of '  shots '  in 
this  portion  of  the  territorial  waters  and  in  the  quantity  of  fish 
landed,  compared  with  the  previous  year. 

In  1890  the  number  of  'shots'  was  34^501,  and  the  quantity  of 
white-fish  (excluding  herrings)  captured  was  83,692^  cwts.,  giving 
an  average  of  2-426  cwts.  per '  shot'  In  1891  the  number  of '  shots ' 
was  37,928,  and  the  quantity  of  line-caught  fish  was  92,469  cwts., 
or  an  average  per '  shot'  of  2*438  cwts. 

The  statistics  showing  the  number  of  'shots'  in  the  territorial 
waters,  the  quantity  of  line-caught  fish  obtained,  and  the  average 
quantity  per  '  shot '  for  the  past  four  years,  are  as  follows : — 

Y^^    Total  Trips  or  Quantity  of  White    Average  Quantity 

Shots.  Fish  caught.  per  Shot, 
cwts.                         cwts. 

1888  43,077  109,396i         2539 

1889  42,898  107,029i         2494 

1890  34,501  83,692i         2-425 

1891  37,928  92,469          2*438 

In  r^ard  to  the  kinds  of  fish,  there  was  an  increase  in  1891  in 
cod,  haddock,  and  other  white  fish,  and  a  decrease  in  flat-fish  and 
whiting.    The  quantity  of  flat-fish  (lemon  soles,  flounders,  dabs, 
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turboty  and  skate)  caught  by  line-fishermen  within  the  territorial 
waters  of  the  Leith  and  Anstruther  districts  (the  Firth  of  Forth 
and  St  Andrews  Bay)  last  year  was  5131^  cwts.,  compared  with 
6799|  cwts.  in  1890,  or  a  decrease  of  1668  cwts.  The  average  or 
mean  catch  of  fish  per  '  shot '  of  the  line  in  the  territorial  waters, 
along  the  part  of  the  coast  referred  to,  was,  in  the  period  1888-89, 
2*516  cwts.,  the  total  number  of  '  shots '  of  the  line  being  85,975. 
In  the  period  1890-91,  with  72,429  '  shots,'  the  average  or  mean 
catch  was  2*431  cwts. 


The  Spanish  Sardine  Industby. 

The  sardine,  which  is  the  young  of  the  pilchard,  is  not  now  a 
regular  inhabitant  of  the  Scottish  seas,  although  a  stray  individual 
may  possibly  be  occasionally  obtained.  In  response  to  inquiry  the 
Fishery  Officers  of  fourteen  of  the  seventeen  East  Coast  districts 
say  that  pilchards  are  never  landed  in  their  districts.  A  stray 
specimen  may  be  got  occasionally  io  the  Moray  Firth,  off  the  Firth 
of  Forth,  or  in  the  Firth  of  Clyde.  Six  or  seven  years  ago,  a  few 
were  caught  at  Cromarty  and  near  Skye,  on  the  West  Coast ;  but,  as 
has  been  said,  the  pilchard  cannot  be  considered  a  denizen,  of 
Scottish  seas.  Yet  there  is  authentic  evidence  that  the  pilchard 
was  at  one  time  quite  a  common  fish  on  the  East  Coast  of  Scotland. 
As  late  as  the  beginning  of  the  present  century  they  were  as 
abundant  at  some  places  as  the  herring ;  and  this  gave  rise  to  com- 
plaints by  the  herring-curers,  when  quantities  of  the  pilchard  were 
delivered  to  them  mixed  with  the  herrings. 

JBut,  as  is  well  known,  large  quantit^ies  of  other  fish  are  prepared 
on  the  Continent  and  in  .Ainerica  as  sardines,  and  sold  as  such 
— and  this  is  especially  so  with  the  sprat  and  young  herrings. 
Since  these  fish  are  abundant  on  the  coasts  of  Scotland,  the  Board 
requested  Mr  W.  Anderson  Smith,  one  of  its  members,  to  proceed 
to  Spain  to  investigate  the  modes  of  preparation  of  the  sardine  at 
the  great  seats  of  the  industry  in  that  country,  and  to  ascertain  the 
possibilities  of  establishing  a  trade  in  Scottish  herrings,  which  are 
at  present  practically  shut  out  from  Spanish  markets.  The  results 
of  this  inquiry  are  given  in  the  present  Report  Mr  Smith  describes 
the  fishery  for  sardines,  as  carried  on  both  in  Spain  and  France,  and 
discusses  various  points  regarding  the  natural  history  of  the  fish, 
which  has  recently  received  much  attention.  On  the  Galician 
coast  the  fishery  is  carried  on  by  great  seine-nets,  650  yards  long 
and  33  deep,  which  sometimes  enclose  vast  numbers  of  pilchards. 
The  process  of  care  and  preparation  are  also  explained.  Very 
large  quantities  of  fish,  up  to  seven  inches  in  length,  are  prepared, 
not  in  tins  with  oil,  as  is  the  case  with  the  ordinary  sardine  of 
commerce,  but  by  salting,  and  pressing  into  barrels  or  kegs,  as  in 
Cornwall;  and  Mr  Smith  is  of  opinion  that  well-packed, well-cured 
Scotch  herring  of  medium  size,  such  as  'maties,'  would  compete 
satisfactorily  with  those  Spanish  fish,  if  they  were  prepared  for 
keeping  in  a  hot  climate.  The  sizes  of  the  barrels  used  and  the 
prices  obtained  are  given,  and  it  is  stated  that  the  fine  large  Scotch 
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herriog,  thoroughly  well  cared  and  veil-packed  in  eoimd  barrels, 
to  meet  the  Spanish  market,  if  properly  fntroduced,  should  find 
itself  without  any  real  competitor,  but  it  must  stand  carriage  and 
keep  through  the  hot  weather.  Mr  Smith  explains  that  the 
supplies  of  dried  cod-fish,  which  is  extensively  consumed  in  Spain, 
are  now  almost  entirely  derived  from  Norway,  the. Norwegian  fish 
being  frequently  sold  as  Scotch— -{^oca^oo  de  Escoda,  The  Scotch 
cured  cod,  although  greatly  superior,  appear  not  to  keep  so  well  as 
those  from^Norway. 


OVER-FlSHINQ  OF  THE  SeA  AND  SUA-FlSH  CULTURE. 

As  stated,  for  a  number  of  years  complaints  have  been  made  as 
to  a  falling  off  in  the  supplies  of  certain  fish,  especially  the  valuable 
flat-fish,  such  as  turbot,  brill,  soles,  halibut,  &c.,  and  in  the  present 
Keport  Dr  T.  Wemyss  Fulton  gives  the  results  of  an  inquiry  made 
into  the  subject  of  over-fishing.  The  historical .  aspect  of  the 
question  is  divided  into  three  phases  or  periods.  It  is  pointed  out 
that  the,  early  Scottish  records  do  not  refer  to  over-fishing  or 
injurious  fishing  in  the  sea,  except  occasionally  in  connection  with 
the  herring  fishery  at  certain  places,  or  in  estuaries ;  and.  that  no 
Acts  of  the  Scots  Parliaments  were  passed  dealing  with  this  aspect 
of  the  fisheries,  as  was  the  case  in  the  early  Parliaments  of 
Fittgland.  The  restricti\re  fishery  legislation  of  last  century,  and 
the  earlier  part  of  this,  so  far  as  it  applied  to  Scotland,  almost 
exclusively  affected  the  herring  fishing.  This  period  terminated 
some  thirty-five  years  ago,  when  the  movement  which  led  to  the 
Liberating  Act  of  1868  began ;  while  during  the  past  few  years 
there  has  been  a  recurrence  to  restriction  and  interference  with  the 
mode  of  filing. 

From  the  statistical  point  of  view,  Dr  Fulton  shows,  by  a  study 
of  the  fishery  statistics  since  the  establishment  of  the  Board  of 
British  White  Heiring  Fishery  in  1809,  the  enormous  development 
of  the  Scotch  fisheries,  especially  on  the  East  Coast  The  average 
or  mean  of  each  quinquennial  period  is  taken,  and  these  prove  that 
from  1825  (when  the  number  of  fishermen  and  fishing  boats  was 
first  given)  to  1886,  there  was  a  steady  and  almost  continuous 
increase  in  the  number  of  boats  and  men  engaged  in  the  sea- 
fisheries  ;  whilst  from  1886  onwards  to  last  year,  there  has  been  a 
steady  and  continuous  decline.  The  increase  has  been  relatively 
greater  in  the  number,  and  especially  in  the  tonnage,  of  the  boats, 
.  than  in  the  number  of  fishermen.  In  1825-29,  the  mean  annual 
number  of  men  employed  was  37,457,  as  compared  with  49,160  in 
.  the  period  1885-89 — an  increase  of  11,703.  Last  year  the  number 
was  only  46,337.  The  boats  increased  from  a  mean  of  8,921  in  the 
first  quinquennial  period,  to  a  mean  of  14,494  in  the  last  period, 
the  number  last  year  being  13,801,  The  tonnage  and  values  have 
increased  in  even  greater  ratio,  as  has  also  the  extent  of  netting 
employed  in  the  herring  fishery  and  the  length  of  the  lines. 
Tables  are  given  showing  the  mean  tonnage,  values,  and  quantity 
of  fishing  gear  in  each  quinquennial  period  for  the  last  47  years. 
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and  also»  throughout  th^  same  period,  the  number  and  tonnage  of 
the  boats,  their  value,  the  quantity  of  netting  and  lines,  and  the 
total  value  of  boats  and  gear  per  hundred  of  the  fishing  population. 
From  these  tables  it  appears  that  while  forty-five  years  ago  each 
Scottish  fisherman  was,  on  an  average,  equipped  with  1306  square 
yards  of  herring  netting,  and  142  fathoms  of  lines,  and  had  £13, 
4s.  9d.  of  capital  embarked  in  his  boats  and  gear,  in  the  later 
period  he  was  equipped  with  3917  square  yards  of  netting  and 
724  fathoms  of  lines,  the  capital  sunk  in  his  boats  andgear  being 
£32, 178.  4d.  In  1890-91  the  quantity  of  netting  possessed  by 
each  fisherman  was  3667  square  yards,  the  length  of  lines  768 
fathoms,  and  the  total  capital  £30,  14s.  9d. 

It  is  pointed  out  that  this  immense  development  has  been  almost 
entirely  confined  to  the  East  Coast,  where  the  quantity  of  the 
fishing  gear  has  been  enormously  increased;  and  that,  while 
previously  the  fisheries  were  almost  exclusively  carried  on  in  the 
Firths  and  near  the  coasts,  the  fishermen  are  now  compelled  to  go 
further  and  further  to  sea,  in  the  search  for  more  productive 
grounds.  Comparison  is  also  made  between  the  amount  of  the 
machinery  of  capture  and  the  quantity  of  fish  caught,  as  far  as  the 
imperfect  statistics  allow. 

The  statistics  relating  to  beam-trawling  are  separately  considered, 
and  it  is  shown  that,  whilst  the  number,  tonnage,  and  value  of  beam- 
trawlers  are  increasing,  there  is  a  decrease  in  the  quantity  of  prime 
fish  caught,  and  a  very  serious  decrease  when  compared  with  the 
tonnage  of  the  vessels.  Thus,  in  the  four  years  for  which  sta- 
tistics are  available,  the  number  of  hundred-weights  of  fiat-fish 
captured  by  beam-trawlers  per  ton  of  the  vessels'  tonnage  is  as 
follows  :— 

1888  1889  1890  1891 

24-9  19-3  16-7  12-4 

The  measures  taken  in  other  countries,  Norway,  the  United 
States,  Newfoundland,  and  Canada,  by  the  establishment  of  sea- 
fish  hatcheries,  are  explained,  and  the  hatchery  in  process  of  com- 
pletion at  Dunbar  is  described. 


The  Bait  Fisheries. 

As  stated  in  previous  Bepurts,  the  mussel-beds  at  various  parts 
of  the  Coasts  of  Scotland  are  in  an  unsatisfactory  condition,  and  it 
is  upon  the  supplies  of  mussel-bait  from  these  beds  that  line 
fishermen  mainly  depend.  The  quantities  of  Scotch  mussels 
landed  for  the  past  nine  years  are  as  follows : — 


1883 

14,078  tons 

1888 

12,481  tons 

1884 

12,467  „ 

1889 

9,441  „ 

1885 

12.213  „ 

1890 

9,058  „ 

1886 

13,063  „ 

1891 

11.558  „ 

1887 

13,814  „ 

Digitized  by  VjOOQI^ 


of.  the  Fishery  Board/or  Scotland,  17. 

From  these  figures  it  wfll  be  seen  that  the  quantity  of  muasels 
landed  from  Scotch  mussel'beds  has  decreased  to  a  considerable 
extent  iu  recent  years.  Tlie  increase  shown  last  year  occurred 
both  on  the  East  Coast  and  the  West  Coast,  but  was  mainly  owing  to 
a  very  large  angmentation  in  the  quantity  obtained  from  the 
important  mussel-beds  in  the  Clyde.  In  1890,  these  beds  yielded 
only  about  750  tons,  while  last  year  they  furnished  about  2550 
tons  of  mussels,  or  an  increase  of  1800  tons,  almost  all  of  which 
vere  used  for  bait. 

In  this  Beport  Dr  J.  H.  Eullarton  giyes  the  results  of  an 
examination  made  into  the  present  condition  of  the  Clyde  beds. 
The  relative  abundance  and  character  of  the  mussels  distributed  on 
the  dififerent  banks  are  described,  and  it  is  shown  that  overfishing 
has  in  past  years  occurred  to  an  injurious  extent,  and  that  by  a 
proper  and  rational  system  of  culture  these  beds  might  be  made  to 
yield  a  very  large  and  constant  supply  of  bait  for  fishermen  from 
year  to  year.  Lists  are  given  of  the  pelagic  and  bottom  fauna, 
especially  of  the  Crustacea,  and  a  chart  accompanies  the  .paper, 
showing  the  present  extent  and  limit  of  the  various  beds. 

The  clam  beds  in  the  Firth  of  Forth  continue  to  supply  lar^e  and 
increasing  quantities  of  a  valuable  bait,  which  is  now  largely  used 
at  various  parts  of  the  East  Coast,  as  well  as  at  the  fishing 
villages  in  the  neighbourhood.  In  1886  these  beds  yielded  9,100 
cwts.,  valued  at  £1,256,  while  last  year  they  supplied  28,512  cwts., 
or  1,425  tons,  valued  at  about  £3,350,  showing  an  increase  from  the 
previous  year  of  2,765  cwts.  in  quantity,  but  of  only  £39  in  value. 

There  is  as  yet  qo  evidence  to  show  whether  the  increase  in  the 
supply  of  clams  from  the  Forth  beds  is  due  simply  to  greater  pro- 
ductiveness or  to  over-fishing,  as  has  happened  with  so  many  bait- 
beds. 

During  the  ensuing  summer  it  is  proposed  to  transport  clams, 
prior  to  the  breeding  season,  to  selected  localities  further  up  the 
coast,  with  the  view  of  establishing  beds  of  this  valuable  bait  in 
proximity  to  the  fishing  stations  at  which  line  fishing  is  extensively 
prosecuted. 

Inquikies  into  the  Food,  the  Eeproduction,  Habits,  and 
Migrations  of  the  Food-Fishes. 

During  the  past  four  years  continuous  investigations  have  been 
carried  on  respecting  the  food,  spawning,  migrations,  &c.  of  the 
food-fishes,  in  accordance  with  a  system  devised  by  Dr  T.  Wemyss 
Fulton  early  in  1888.  These  inquiries  have  been  prosecuted  on 
board  the  *  Garland,'  with  the  View  of  ascertaining  as  much  as 
possible  concerning  the  habits  and  lite-histories  of  sea-fishes,  for 
the  purpose  of  judicious  regulation  and  conservation  of  the  food 
supply.  In  several  other  counties  similar  inquiries  have  been 
organised,  and  are  now  being  carried  on  in  a  systematic  way,  and 
have  yielded  results  of  great  value.  Hitherto  the  investigations 
have  been  almost  exclusively  confined  to  inshore  waters  for  the 
reason  previously  given — the  small  size  of  the  *  Garland/ — but 
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there  is  no  donbt  that  if  it  were  possible  to  extend  them  to  the 
great  offshore  fishing  grounds,  from  which  the  bulk  of  the  fish 
supply  is  obtained,  their  value  would  be  greatly  increased. 

The  Food  of  Fishes. 

The  inquiries  into  the  nature  of  the  food  of  the  edible  fishes  have 
now  been  carried  on  for  four  years,  in  connection  with  other  investi< 
gations,  and  in  the  present  Report  an  account  is  given  by  Mr  W. 
Bamsay  Smith,  M.B.,  CM.,  B.Sc,  of  the  results  obtained  in  1891 — 
and  also  an  analysis  of  the  whole  of  the  information  collected 
since  the  inquiries  were  begun.  The  species  of  food  upon  which 
the  various  kinds  of  round-fish  and  flat-fish  subsist  has  been 
determined  with  great  care  by  Mr  Thomas  Scott/  F.L.S.,  the 
naturalist  on  board  the  *  Garland,'  who  has  kept  the  records  of  the 
contents  of  the  stomachs  of  all  the  fishes  examined — a  number 
now  amounting  to  about  twenty  thousand.  Mr  Eamsay  Smith 
gives  in  his  Beport  full  details  of  the  food  of  each  species  of  fish, 
and  shows  that  mere  lists  of  the  various  kinds  of  organisms  upon 
which  fishes  prey  convey  but  little  information  as  to  the  food 
material  upon  which  they  really  subsist.  Thus  it  appears  that 
while  a  species  may  prey  upon  a  very  large  number  of  organisms, 
its  existence  depends  upon  two  or  three,  which  constitute  the  great 
bulk  of  its  food ;  the  others  being  only  captured  occasionally. 
The  determination  of  this  fact  is  of  much  importance.  It  is  also 
found  that  there  is  much  less  competition  for  the  same  organisms 
between  the  various  species  of  fish  than  had  been  supposed. 

Additions  to  the  Fauna  of  the  Firth  of  Forth. 

In  connection  with  the  inquiries  on  the  distribution  of  the 
organisms  which  form  the  food  of  fishes,  Mr  Thomas  Scott,  F.L.S., 
has,  for  a  series  of  years,  made  special  investigations  of  the  fauna  of 
the  Firth  of  Forth,  and  gives  in  the  present  Beport  his  fourth  con- 
tribution on  this  subject.  Previous  to  1887,  about  120  species  of 
Crustacea  had  been  recorded  for  the  Firth  of  Forth ;  but,  as  a  result 
of  Mr  Scott's  painstaking  labours,  this  number  has  now  been 
increased  to  over  400.  In  his  present  Beport,  he  describes  over 
thirty  species  of  Crustacea  chiefly  belonging  to  the  Copepoda,  upon 
which  the  herring  and  mackerel  largely  subsist.  Fifteen  of  these 
are  new  to  science,  and  the  rest  have  not  been  previously  found  on 
the  East  Coast  of  Scotland.  A  large  number  of  the  new  forms 
were  obtained  at  the  well-known  fishing  ground— the  'Traith'or 
'  Fluke  Hole,*  off  the  coast  of  Fife,  Mr  Scott's  paper  is  illustrated 
by  seven  plates. 

The  Eeproduction,  Maturity,  and  Sexual  Eelations  of  the 

food-fishks. 

In  previous  reports  papers  have  appeared  on  the  investigations 
as  to  the  spawning  and  propagation  of  the  food-fishes.  In  the  present 
Keport,  Dr  T.  Wemyss  Fulton  deals  with  the  collective  results  of 
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the  inquiries  made  during  the  last  four  years,  the  records  of  which 
have  been  made  chiefly  on  board  the  '  Garland '  by  Mr  Thomas 
Scott,  F.L.S.,  and  partly  by  the  Fishery  Officers  at  various  parts  of 
the  coast. 

From  the  examination  oE  many  thousands  of  specimens  during 
the  time  indicated,  it  has  been  possible  to  determine  with  consider- 
able accuracy  the  limits  and  duration  of  the  spawning  period  of  the 
majority  of  the  food-Gshes,  and  the  areas  in  which  the  spawning 
fish  are  found  on  the  East  Coast,  and  those  from  which  they  are 
absent.  The  great  majority  spawn  in  spring,  but  some  not  until 
well  on  in  summer,  and  the  duration  of  the  spawning  season  varies  in 
different  species,  but  generally  extends  over  about  three  months. 
The  earliest  to  spawn  are  the  saithe,  plaice,  and  haddock ;  the  cod 
is  slightly  lat-er  than  the  haddock,  and  the  whiting  and  ling  later 
stilL  Tables  and  a  chart  are  given,  showing  the  spawning  season 
for  the  more  important  of  the  food-fishea ;  and  it  is  shown : — (1)  that 
in  a  given  locality,  on  the  same  spawning  ground,  successive  shoals 
of  the  same  species  of  fish  may  arrive,  spawn,  and  depart  in  one 
spawning  season ;  (2)  that  the  shoals  nearest  the  coast  spawn,  as 
a  general  rule,  earlier  than  those  remote  from  land ;  (3)  that  fish 
generally  spawn  earlier  on  the  West  Coast  than  on  the  East 
Coast;  and  (4)  that  spawning  fish  of  many  species — turbot,  brill, 
ling,  cod,  tusk,  saithe,  &c.,  may  be  found  from  50  to  about  200 
miles  from  shore.  The  result  of  continued  inquiries,  now  extend- 
ing over  four  spawning  seasons,  confirms-  what  was  stated  in  last 
year's  Beport,  namely,  that  the  majority  of  the  important  food- 
fishes  do  not  spawn  within  the  territorial  waters  on  the  East 
Coast  of  Scotland,  where  the  investigations  were  carried  on,  but 
outside  the  limits  of  exclusive  jurisdiction.  Not  a  single  cod, 
haddock,  or  plaice,  with  the  reproductive  organs  fully  matured 
has  been  captured  by  the  '  Garland '  within  the  Firth  of  Forth, 
St  Andrews  Bay,  or  other  parts  of  the  territorial  zone.  On  the 
other  hand,  a  few  whitings,  fewer  lemon  soles,  and  considerable 
numbers  of  gurnards,  dabs,  and  flounders  may  spawn  within  the 
three-mile  limit.  Professor  M'Intosh  notes  that  the  majority  of 
the  floating  ova  of  the  turbot,  found  in  St  Andrews  Bay  in  May 
and  Jane,  have  the  embryonic  fish  far  advanced  in  development, 
apparently  indicating  that  they  had  been  carried  by  currents  a 
considerable  distance. 

The  sizes  at  which  the  males  and  females  of  the  various  species 
reach  maturity  are  also  given  in  tabular  form,  together  with  an 
account  of  the  relative  proportions  and  sizes  of  the  sexes, 

The  Migbations  of  the  Food-Fishes. 

The  experiments  on  the  migration  of  fishes  were  continued  last 
year,  and  nearly  3000  individuals  have  now  been  marked  and 
returned  alive  to  the  sea.  A  considerable  number  of  these  have 
been  subsequently  captured,  at  periods  varying  from  a  month  or 
two  to  twenty-seven  months,  from  the  time  of  being  set  free. 
As  a  rule,  it  was  found  that  the  distance  between  the  place 
.where  t]bey  were  captured,  and  the  place  where  they  were 
put   intd  the   sea,   was   not   great, — in  some  cases    they    were 
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practically  the  same — the  inference  being  that  the  fish  had  n6t 
travelled  far  in  the  interval.  In  eome  cases  the  marked  fish  had 
travelled  considerable  distances;  plaice,  which  had  been  in  the 
water  for  over  ^seventeen  months,  having  been  caught  eighteen 
miles,  and  codling  twelve  miles  from  the  plaoe  of  liberation,  within 
two  months  afterwards.  In  St  Andrews  Bay  there  appears  to  be  a 
fairly  regular  movement  of  small  and  medium-sized  plaice  north- 
wards towards  the  Tay.  These  fish  pass  outwards  on  attaining 
sexual  maturity,  and  probably  spawn  somewhere  in  the  neighbour- 
hood of  the  Bell  Rock. 

From  the  ignorance  which  prevails  as  to  the  migrations  of  the 
herring,  and  the  importance  of  ascertaining  definitely  the  move- 
ments off  this  fish,  in  relation  to  the  great  spawning  and  fishing 
grounds,  the  Board  have  decided  that  similar  experiments  should 
be  made  in  connection  therewith,  and  these  were  begun  by  Dr 
T.  W.  Fulton  at  the  Ballantrae  Bank  in  the  spring  of  the  present 
year. 

The  Development  and  Life-Histories  of  the  Food 

AND  OTHER  FiSHES. 

During  last  season  considerable  and  important  additions  were 
made  to  our  knowledge  concerning  the  nature  of  the  spawn  of  the 
food-fishes,  the  development  ^of  their  young,  and  the  distribution 
of  the  ova  and  young.  In  the  present  Report,  Professor  M'Intoah, 
r.R.S.,  gives  the  results  of  his  researches  on  these  subjects.  The 
very  large  collections  of  pelagic  ova  and  larval  and  post-larval 
fishes  made  by  the  '  Garland '  and  by  the  boat  of  St  Andrews 
Marine  Laboratory,  have  been  identified  and  described,  the  relative 
abundance  at  each  station  of  the  eggs  of  the  various  species  of 
fish,  and  the  stage  of  development  which  they  had  reached,  being 
carefully  noted. 

During  last  season  Professor  Mcintosh  has  been  able  to  identify 
and  describe  the  pelagic  eggs  of  no  lesi  than  six  species  of  the  food- 
fishes,  namely,  the  halibut,  torsk,  saithe,  ly the,  megrim,  and  poor-ood, 
and  to  clear  up  many  doubtful  points  regarding  several  others.  The 
important  fact  *has  been  proved  that  the  ripe  ova  of  the  halibut, 
unknown  previous  to  the  present  year,fioat  at  the  surface  of  tlie  sea, 
like  those  of  other  flat-fish.  They  are,  indeed,  the  largest  of  all  the 
pelagic  ova  hitherto  described,  but  they  do  not  appear  to  have  been 
ever  obtained  in  the  tow-nets.  Professor  M'Intosh  has  also  beea 
able  to  hatch  the  artificially  fertilised  eggs  of  the  torsk,  the  megrin), 
the  brill,  and  the  poor-cod,  and  in  the  present  Report  the  develop- 
ment of  the  embryo  in  each  of  tbeSe  forms  is  described.  He  has 
also  cleared  up  much  that  has  hitherto  been  obscure  respecting  the 
identity  and  distribution  of  young  specimens  of  the  turbot,  brill, 
and  other  flat-fish.  Four  Plates  accompany  Professor  M'lntosh's 
paper. 

Professor  E.  E.  Prince  and  Dr  J.  Lindsay  Steven  have  made  an 
examination  o(  two  remarkable  tumours,  one  found  in  a  haddock 
and  the  other  in  a  cod,  and  their  paper  dealing  with  this  inquiry 
is  found  in  the  present  Report.  f 
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CONTEMPOBABY   FiSHEBY   WOBK. 

An  account  is  given  in  Section  D,  by  Dr  T.  Wemyes  Fulfcon, 
F.E.S.E.,  of  the  contemporary  fishery  work  in  Great  Britain,  Ireland, 
Canada,  Newfoundland,  the  United  States,  New  South  Wales,  Nor- 
way, Sweden,  Denmark,  Germany,  Holland,  Spain,  and  Italy. 

From  this  review  of  contemporary  sea-fisheries  in  other  countries, 
it  appears  that  there  is  a  general  complaint  as  to  the  diminution  of 
fish  in  the  inshore  waters ;  that  measures  for  the  prohibition  of  the 
landing  or  sale  of  immature  fiah  have  been  adopted,  or  are  being 
considered,  in  many  countries ;  that  the  artificial  propagation  of 
sea-fish  is  now  being  prosecuted  with  vigour  by  the  Fishery 
Departments  of  sdveral  States ;  and  that  scientific  investigations 
into  the  fisheries,  by  means  of  surveyiog  expeditions,  marine 
laboratories,  &c.,  are  being  greatly  developed  and  extended. 

The  Board  is  indebted  to  a  large  number  of  foreign  fishery 
authorities  and  others  for  co-operation  in  their  scientific  work. 
Among  these  may  be  mentioned :  Dr  P.  P.  C.  Hoek,  the  Scientific 
Superintendent  of  Dutch  Fisheries;  Professor  Pouchet,  the 
Director  of  the  Concarneau  Laboratory;  Professor  Marion,  the 
Director  of  the  Marine  Laboratory  at  Marseilles;  M.  Eaveret- 
Wattel,  Secretary  to  the  Soci^t^  Nationale  d'Acclimatation  de 
France ;  Captain  Dannevig,  the  Superintendent  of  the  famous  Sea 
Fish  Hatchery  at  FloJevig,  Norwaj^;  Captain  Drechsel,  Superin- 
tendent of  Danish  Fisheries,  and  the  naturalist,  Dr  C,  G.  J. 
Petersen ;  Senor  Kafael  Gutierren  Vela,  pf  the  Spanish  Fisheries 
Department ;  Professor  Giglioli,  Florence  ;  Dr  A.  M.  Malm  and  Dr 
Rudolf  Lundberg,  the  Inspectors  of  Swedish  Fisheries  ;  Mr  Adolf 
Nielsen,  the  Superintendent  of  the  Newfoundland  Fisheries; 
Kloster-Kammer-di rector  Herwig,  the  President  of  the  Deutscher 
Fischerei  Verein ;  Dr  Heincke,  the  Director  of  the  Biological  Insti- 
tute, Heligoland;  Dr  Ehrenbaum  of  Carolininsiel;  Baron  Jules 
de  Guerne;  and  Mr  Lindsay  Thpmpson,  the  Chief  Inspector  of 
Fisheries,  New  South  Wales. 

The 'Board  have  also  to  thank  Sir  Thomas  F.  Brady,  the  Inspectors 
of  Irish  Fisheries,  and  Professor  W.  C.  M'Intosh,  F.RS.,  of  St 
Andrews,  for  much  assistance  received. 

We  have  the  honour  to  be, 

xVIy  Lobd, 

Your  Lordship's  most  obedient  Servants, 

THOMAS  J.  BOYD,  Glmii-man, 

JOHN  GUTHRIE  SMITH,  Beimty-Cfmirrmn. 

GEORGE  H.  M.  THOMS. 

D.  M'KECHNIE. 

J.  E.  G.  MAITLAND. 

J.  COSSAR  EWART. 

JAMES  JOHNSTON. 

WILLIAM  BOYD. 

W.  ANDERSON  SMITH. 
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SECTION  A,— GENERAL  REPORTS. 


I.— REPORT  ON  THE  TRAWLING  EXPERIMENTS  OF  THE 
•GARLAND,'  AND  ON  THE  STATISTICS  OF  THE  EAST 
COAST  FISHERIES.     Part  VL     (Plates  L,  IL) 

L  INTRODUCTORY, 

Daring  last  year  the  trawling  experiments  of  tlio  *  Garlaud '  wore 
carried  on  at  the  various  stations  on  the  East  Coast  of  Scotland,  as  in 
former  years.  The  stations  in  the  Firth  of  Forth  and  St  Andrews  Bay 
were  examined  once  a  month,  so  far  as  the  weather  permitted,  and  those 
in  the  Moray  Firth  and  off  the  coasts  of  Forfarshire  and  Aberdeenshire 
as  opportunity  allowed.  The  number  of  the  regular  trawlings,  or  periodic 
examinations  of  the  stations,  made  in  the  course  of  the  year,  was  156,  of 
which  108  were  in  the  Firth  of  Forth  area.  The  detailed  results  of  these 
trawling  experiments  are  given  in  the  tables  annexed  to  this  Report. 

In  addition  to  the  systematic  inquiry  into  the  inflaence  of  beam-trawling 
on  the  fish  supply,  the  *  Garland '  was  enabled  to  carry  on  throughout 
the  year  a  series  of  experimental  observations  on  other  important  fishery 
questions.  When  the  weather  allowed,  visits  were  made  to  the  fishing 
grounds  lying  off-shore,  and  investigations  carried  on  as  to  the  spawning 
and  spawning  places  of  the  food  fishes,  the  nature  of  fish-food,  the  distri- 
bution of  the  young  and  of  the  floating  eggs,  &c.  The  information  thus 
obtained  is  dealt  with  in  several  papers  in  the  present  Report.  The  study 
and  description  of  the  collections  of  pelagic  ova  and  larval  and  post- 
larval  fishes  have,  as  hitherto,  been  kindly  undertaken  by  Professor 
M'Intosh,  F.R.S.,  and  have  proved  of  unusual  interest. 

Continuous  physical  observations  on  the  temperature  and  salinity  of 
the  sea  have  also  been  made  at  the  various  trawling  stations  and  along 
selected  lines. 

As  in  previous  years,  Mr  T.  Scott,  F.L.S.,  accompanied  the  *  Southesk,' 
by  the  courtesy  of  her  owners,  on  one  or  two  trips  to  the  North  Coast. 

The  statistics  in  connection  with  the  trawling  experiments  which  have 
been  collected  as  to  the  relative  amounts  of  fish  landed  by  line  fishermen 
and  beam-trawlers  along  the  East  Coast,  the  quantities  obtained  by  line 
fishermen  from  the  territorial  waters,  where  trawling  is  prohibited,  the 
proportional  amounts  of  small  fish  landed  by  beam-trawlers  and  line  fisher- 
men, &c,  are  discussed  below.  A  part  of  the  work  connected  with  the 
tabulation  of  some  of  these  statistics  has  fallen  upon  the  fishery  officers 
of  the  districts  concerned,  namely,  Mr  John  Murray,  Nowhaven ;  Mr 
Mair,  Anstruther ;  Mr  Duff,  Montrose ;  Mr  Bain,  Stonehaven ;  and  Mr 
Couper,  Aberdeen.  The  trawling  returns  were  kept  by  Mr  Thomas 
Scott,  F.L.S.  I  have  also  to  acknowledge  the  assistance  of  Mr  W,  Ramsay 
Smith,  B.Sc,  in  the  tabulation  of  the  statistics,  and  the  care  and  zeal 
with  which  Captain  R.  K  Simpson,  in  command  of  the  *  Garland,'  has 
discharged  his-dutiBS. 
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II.  THE  WORK  OF  THE  'GARLAND/ 

1.  The  Fibth  of  Forth. 

Plate  L 

Last  year  the  trawling  stations  in  the  Firth  of  Forth  area  were,  for  the 
first  time  sin^B  the  experiments  began,  examined  once  in  each  month, 
108  hauls  of  the  trawl  being  made.  Of  these,  84  were  made  at  the 
stations  within  the  waters  closed  against  beam-trawling  and  24  at 
the  two  stations  outside  the  closed  waters.  The  tables  containing  the 
results  of  these  observations  will  be  fpund  at  page  41 ;  and  the  analyses 
Of  the  figures  at  p.  ^8.  At  the  stations  within  the  closed  waters 
(Stations  L~VII.),  the  average  number  of  fish,  of  all  kinds,  taken  at  each 
haul  of  the  trawl,  was  189-4  in  1891,  compared  with  228*9  in  the 
previous  year,  and  164-8  in  1889.  At  the  stations  outside  the  closed 
area  (Stations  VIII.  and,  IX.)  the  mean  average  number  of  round  and 
flat  fish  captured  at  each  haul  of  the  net  was  93,  compared  with  241*6 
in  1890  and  111'9  in  1889.  The  decrease  of  the  ava»ge  catch  at  the 
stations  within  the  closed  waters  last  year  was  owing  to  a  decrease 
in  round  fish,  which  fell  in  numbers  from  121*9  in  1890  to  67*7  in 
1891.  There  was,  on  the  other  hand,  a  slight  increase  in  the  numbers 
of  fiat-fish  taken,  the  average  in  1890  being  100*9,  compared  with  115 
last  year.  At  Stations  VIIL  and  IX.,  situated  in  the  open  waters 
where  trawling  is  unrestricted,  there  was  a  decrease  in  the  average  catch, 
both  of  flat-fish  and  round-fish.  In  1890  the  averages  were : — flat-fish 
53*7,  round-fish  184*7,  compared  with  50  8  and  93  last  year.  But  the 
great  falling  off  at  these  stations  was  in  round-fish,  as  these  figures  show. 

The  figures  representing  the  mean  average  catch  of  flat-fish  and  round- 
fish  per  '  shot '  of  the  trawl  at  the  seven  stations  within  the  closed  area, 
and  at  the  two  stations  in  the  open  area,  in  each  year,  since  these  experi- 
ments were  begun,  are  given  in  the  following  tables  : — 


CLOSED  ARRA. 

Year. 

No.  of  Hauls. 

Average  Catch  per  Haul. 

Flat  fish. 

Round  Fish. 

AU  Fish. 

1886 

1887       ^ 

1888 

1889 

1890 

1891 

22 
28 
40 
70 
68 
84 

112-8 
203-1 
117-0 
110-9 
100-9 
115-0 

131-8 

144-1 

92-1 

49-8 

121-9 

67-7 

211-4 
164-8 
228-9 
189-4 

OPEN  ABEA. 

Year. 

No.  of  Hauls. 

Average  Catch  per  Haul. 

Flat  Fish. 

Round  Fish. 

All  Fish. 

1886 
1887 
1888 
1889 
1890 
1891 

5 
6 

10 
20 
16 
24 

47-5 

89-8 
34-4 
40-3 
.')3-7 
.50-8 

36-7 
123-4 
114-7 

68-6 
184-7 

38-6 

161-2 

111-9 

241-6 

93  0 
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Within  the  closed  area  there  was  a  slight  increase  last  year  in  plaice, 
lemon  dabs,  common  dabs,  and  gurnards,  and  a  decrease  in  cod,  haddock, 
"whiting  and  turbot.  At  the  stations  in  the  open  area  there  was  a  decrease 
in  dabs,  cod,  haddock,  and  whiting,  and  a  slight  increase  in  plaice.  The 
average  number  of  whiting  per  *shot'  fell  from  121*6  in  1890  to  9*0  in 
1891. 

Comparing  the  results  at  the  different  stations  within  the  closed  area, 
there  was  a  general  increase  at  Stations  I.  and  lY.,  and  a  general  decrease 
at  all  the  others.  Flat-fish  increased  at  all  stations  except  Stations  U. 
and  v.  Round-fish  decreased  at  all  the  stations  without  exception.  In 
the  open  area  flat-fish  increased  at  Station  IX.  and  decreased  at  Station 
YUI. :  round-fish  decreased  at  botL 


2.  St  Andbbws  Bat, 

During  1891  thirty-three  hauls  of  the  trawl  were  made  at  the  stations 
in  St  Andrews  Bay,  27  at  those  within  the  closed  area  and  6  outside. 
In  the  closed  waters  there  was  a  considerable  decrease  in  the  general 
average  of  fish  captured  per  *  shot,'— from  347*2  in  1890  to  133-8  in  1891. 
Thb  diminution  was  participated  in  both  by  flat-fish  ^nd  by  round-fish, 
but  to  a  much  greater  extent  among  the  former.  The  average  catch  of 
flat-fish  in  1890  was  302*9  per  'ahot,'  compared  with  1094  last  year. 
The  average  of  round-fish  also  decreased  from  40  per  'shot'  to  19*8. 
At  the  station  in  the  open  area  the  general  average — including  both  flat- 
fish and  round-flsh— increased  from  66*8  in  1890  to  300*1  in  1891,  and 
this  increase  was  entirely  made  up  of  flat-fish.  The  averages  for  1890 
are :-— flat-fish  29*8,  round-fish  35  6;  and  those  for  1891  are— flat-fish 
261  -8,  round-fish  30*8.  The  averages  for  each  year,  since  the  experiments 
were  initiated,  are  given  in  the  following  table : — 


CLOSED  AKBA. 

Year. 

No.  of  Hauls. 

Average  Catch  per  HauL 

FlatFi^ 

Round  Fish. 

AUFish. 

1886 

1887 
1888 
1889 
1890 
1891 

15 
16 
20 
28 
24 
27 

148-7 
846-1 
215-6 
189-1 
302-9 
109-4 

27-7 
87-6 
68-9 
19-2 
40-0 
19-2 

286-0 
209-6 
547-2 
183-8 

OPEN  AKEA. 

Year. 

No.  of  Hauls. 

Average  <!^tch  per  Haul 

Flat  Fish. 

Bound  Fish. 

AllFkh. 

1886 
1887 
1888 
1889 
1890 
1891 

8 
4 
5 
7 
6 
6 

96-6 
133-5 
148-8 
152-5 

29-8 
261-8 

78-0 
173-2 
72-4 
29-8 
85-6 
80-8 

22i*'2 

183-1 

66-8 

800-1 

b2 
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All  kinds  of  flat-fish  diminished  iQ  uumbers  withia  the  closed  waters 
in  1891,  but  the  decrease  was  especially  marked  amoug  plaice.  The 
average  per  'shot'  Cor  this  fish  was  207*6  in  1890,  and  48*3  in  1891. 
Cod,  whiting,  and  gurnards  also  decreased,  but  there  was  a  very  slight 
increase  in  haddocks.  In  the  open  area  there  was  a  very  large  increase 
in  common  dabs  and  a  considerable  increase  in  plaice  and  cod ;  while 
haddocks,  whitings,  and  gurnards  diminished  in  uumbersL  The  decrease 
in  flat-fish  and  round-fish  was  common  to  all  the  stations  within  tJbe 
territorial  waters. 


III.  SPECIAL  STATISTICS  OF  FISH  CAUGHT  BY  LINE 
FISHERMEN  AND  BEAM-TRAWLEES. 

1.   RfiLATIVfl  QUANTITISS  OF  FiSH   TAKSN   BT   LU7B  AND  BY 

Bsam-Trawl. 

A  prominent  feature  in  the  statistics  of  the  Scottish  fisheries  in  recent 
years  is  the  continuous  increase  in  the  quantities  of  fish  landed  by  beam- 
trawleiB,  and  a  concurrent  falling  off  in  the  white-fish  landed  by  line 
fishermen.  Table  K  (p.  125)  gives  detailed  statistics  referring  to  this 
subject  for  certain  important  districts  on  the  East  Coast,  and  Table  L 
(p.  159)  shows  the  relative  quantities  landed  monthly  along  the  whole 
East  Coast  by  beam-trawlers  and  by  line  fishermen. 

The  five  districts  from  which  special  returns  have  been  obtained 
(p«  125)  comprise  that  portion  of  the  East  Coast  between  •Dunbar  on 
the  south  and  Aberdeen  on  the  north,  including  both  these  places. 
The  quantity  of  fish  landed  on  this  portion  of  the  coast  kst  year  by  line 
fishermen  and  beam-trawlers  was  759,440  cwts.,  compared  with  739,071 
cwts.  in  1890,  or  an  increase  of  20,369  cwts.  This  increase  wae 
principally  in  round-fish,  but  there  was  also  a  slight  increase  in  flat-fish. 
In  1890  the  quantity  of  flat-fish  was  100,389  cwts.,  against  101,935 
cwts.  last  year,  showing  an  increase  in  1891  of  1646  cwts.  The  qvKUitity 
of  round-fish  in  1890  was  638,682  cwts.,  against  657,505  cwts.  in  1891, 
or  an  increase  of  18,823  cwts.  in  the  latter  year. 

The. increase  in  the  quantity  of  white-fish  landed  in  these  districts 
during  1891  was  entirely  due  to  the  operations  of  beam-trawlers,  a 
large  falling  off  in  the  quantities  landed  by  line  fishermen  having  taken 
place.  In  1890,  line  fishermen  landed  28,170  cwts.  of  flat-^  and 
430,070  cwts.  of  round-fish,  or  a  total  of  458,227  cwts*  Laet  year  they 
landed  25,587f  cwts.  of  flat-fish  and  418,281  cwts.  of  round-fish,  or  a 
total  quantity  of  443,868|  cwts.  These  figures  indicate  a  total  decrease 
in  line-caught  fish  of  14,358  ewta  ;  the  decrease  in  flat-fish  being  2582 
owte.  and  in  round-fish  11,776  cwts. 

On  the  other  hand,  the  quantity  of  fish  landed  by  beam-trawleis 
increased  by  34,728  cwts. ;  the  gross  quantity  in  1890  being  280,844 
cwts.,  compared  with  315,571f  last  year.  In  1891,  beam-trawlers  landed 
76,347i  cwts.  of  flat-fish  and  239,224J  cwts.  of  round-fish,  as  against 
72,219  cwts.  of  flat-fish  and  208,625  cwts.  of  round-fish  in  1890, 
showing  an  increase  last  year  of  4128  cwts.  of  flat-fish  and  30,599  cwtS. 
of  rouud-fish. 

The  relative  quantities  of  all  white-fish  landed  by  beam-trawlers  and 
line  fishermen  in  the  districts  referred  to  during  the  last  three  years  are 
as  follows : — 
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Y«ar. 

LiBiO  Boats. 

... 

Beam-Trawlers. 

Flat  FUh. 

Round  Fish. 

Total. 

Flat  Fish. 

Round  Fish. 

Total. 

1889 
1890 
1891 

cwts. 
28,085 
28,170 
25,687 

cwts. 
463,564 
480,057 
418,281 

cwbj. 
476,589 
458,227 

443,868 

cwts. 
60,117 
72,219 
76,347 

cwts. 
166,601 
208,626 
239,224 

cwts. 
215,718 
280,844 
316,571 

These  figures,  which  include  skates  and  all  kinds  of  fish,  show  that  at 
this  part  of  the  Coast,  where  trawl^xaught  fish  are  chieily  landed,  the 
qaanti^  of  white-fish  brought  ashore  by  beam-trawiers  has  increased 
during  the  last  three  years  by  almoet  exactly  100,000  cwts.  or  5,000 
tons,  while  the  white-fish  landed  byline  fishermen  bas  diminished  in 
quantity  by  over  32,000  cwts. 

Comparing  the  returns  from  the  various  districts  during  the  two  years, 
it  is  found  that  line  fishermen  in  1891  landed  smaller  quantities  of  white- 
fish  in  the  Leith,  Stonehaven,  and  Aberdeen  districts ;  in  the  Anstruther 
district  the  totals  are  about  the  sanae,  but  in  the  Montrose  district  the 
figures  indicate  an  increase.  The  decrease  in  the  Aberdeen  district  was 
very  slight ;  it  was  greatest  in  the  Leith  district.  The  figures  for  each 
district  are  given  in  the  following  table  : — 


Districts. 

.     1890. 

1891. 

flat 
Fifih. 

Round 
Fish. 

Total. 

Plat 
Fish. 

Bound 
Fieh. 

Total 

1.  Line  boats,  .       «        .        » 

2.  Beam-trawlers,    , 

An9tTv£hefr  DistricL 
1.  line  boat«,  •       .       . 

MmWcm  JHstrid. 

1.  Line  boata, .... 

2.  Beam-trawlers,    . 

Stonehaven  District, 
1.  line  boats, .... 

Aherdeen  Distrld, 

1.  Line  boats, .... 

2.  Beam-trawlers,    . 

TolaU. 

1.  Line  boats,  .... 

2.  Beam-trawlers,    .        . 

cwts. 

6,297 
15,399 

6,506 

2,763 
6,389 

1,046 

11,668 
60,431 

cwts, 

103,307 
74,091 

72,275 

101,389 
12,792 

47,070 

106,016 
121.742 

cwts, 

109,604 
89,490 

78,781 

104,142 
19,181 

48,116 

117,584 
172,173 

cwts. 

7,167 
14,762 

5,017 

5;296| 

726 

8,752i 
56,290 

cwts. 

86,799J 
81,190j 

78,885 

103,842J 
15,140 

45,471 

1108,283 
142,894 

cwts. 

93,966J 
96,962j 

78,902 

107,7673 
20,436| 

46,197 

117,0351 
199,184 

28,170 
72,219 

430,057 
208,625 

458,227 
280,844 

25,5871 
76,347} 

418,281 
239,2241 

443,868f 
315,671i 

In  Table  J.  are  given  the  quantities  of  round-fish  and  flat-fish  landed 
last  year  by  line  fishermen  and  beam-trawlers  along  the  whole  East  Coast 
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of  Scotland.  It  shows,  as  in  previous  years,  that  the  quantity  landed  by 
beam-trawlers  has  increased,  and  the  quantity  landed  by  line  fishermen 
has  diminished.  The  total  quantity  of  flat-fish  and  round-fish  landed 
along  the  East  Coast  last  year  was  1,313,811  cwts.. ;  in  1890,  the  quantity 
was  1,337,470,  showing  that  there  was  a  decrease  of  23,659  cwts.  in 
these  kinds  of  fish.  The  quantity  landed  by  line-fishermen  was  1,009,911 
cwts.,  as  against  1,051,852 J  cwts.  in  1890.  Feam-trawlers  landed 
303,900^  cwts.  of  round-fi]^  and  flat-fish^  or  an  increase  of  18,284  cwts. 
The  decrease  in  the  amount  of  line-fish  landed  was  both  in  flat-fish  and 
round-fish  :  in  the  same  way  the  increase  in  the  quantity  landed  by  beam- 
trawlers  was  both  in  round-fish  and  flat-fish.  Similar  returns  for  the  past 
four  years  show  that  beam-trawlers  have  been  landing  larger  and  larger 
quantities  of  these  kinds  of  fish^  while  the  quantities  la^ed  by  line- 
fishermen  have  diminished.     The  figures  are  as  follows : — 


Year. 

KtoundFish. 

FUtRsH. 

Line. 

Beam-TrawL 

Line. 

Beam-TrawL 

1888 
1889 
1890 
1891 

cwts. 

1,029,961 

1,067,460 

998,1801 

967,609 

cwte. 
179,074 
166,818 
212,4761 
227,894} 

cwts. 
60,752i 
63,87(^ 
58,673 
62,802i 

cwts. 

60^6^ 

78,141 

76,006 

2.  Statibti€&  Showing  the  Qxtantitibs  op  Line-Caught  Fish  obtained 

FKOM  THE  TbRRITOBIAL  WaTEBS  WHERE  TrAWUNG  IS  PROHIBITED. 

The  statistics  of  the  qnantitiea  of  fish  captured  by  line-fishermen  in 
the  territorial  waters  of  the  East  Coast,  from  North  Berwick  on  the 
south  to  Skateraw,  a  few  miles  south  gI  Aberdeen,  on  the  north,  are 
given  in  Tables  G  (p.  140).  The  monthly  and  yearly  averages  per  *  shot ' 
for  each  kind  of  fish  enumerated  are  also  given.  The  quantities  of 
white-fish  caught  within  the  territorial  waters  of  the  portion  of  the 
Coast  referred  to,  in  each  of  the  years  1889,  1890,  and  1891,  are  given 
in  Table  H.  (p.  158).  During  last  year  there  was  an  increase  in  the 
number  of  ^  shots '  in  this  portion  of  the  territorial  waters  and  in  the 
quantity  x>f  fish  landed,  compared  with  the  previous  year. 

In  1890  the  number  of  "^ shots '  was  34,501,  and  the  (quantity  of  white- 
fish  (excluding  herrings)  captured  was  83,692  J  cwts.,  giving  an  average  of 
2-425  cwts.  per  *shot.'  In  1891  the  number  of  'shots'  was  37,928, 
and  the  quantity  of  line-caught  fish  was  92,469  cwts.,  or  an  average  per 

*  shot '  of  2-438  cwts. 

The  statistics  showing  the  number  of  '  shots '  in  the  territorial  waters, 
the  quantity  of  line-caught  fish  obtained,  and  the  average  quantity  per 

*  shot '  for  the  past  four  years,  are  as  follows  : — 


Year. 

Total  Trips  or 
Shots. 

Quantity  of  White 
Fish  caught. 

Average  Quantity 
per  Shot 

1888 
1889 
1890 
1891 

43,077 
42,898 
84,601 
87,928 

cwts, 

109,396i 

107,029  ■ 

83,692} 

92,469 

cwts. 
2-689 
2-494 
2-425 
2-438 
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Tn  regard  to  the  kinds  of  fish,  there  was  an  increase  in  1891  in  cod, 
haddock,  and  other  white  fish,  and  a  slight  decrease  in  flat-fish  and  whiting. 
In  all  the  districts  an  increase  occurred,  except  in  the  Anstrnther  district 
where  the  decrease  was  slight.  In  the  Leith  district  there  was  an  increased 
catch  of  cod,  haddock,  whiting,  and  of  *  other  white  fish,-  and  a  decrease 
in  flat-fish.  In  the  Anstruther  district  there  was  also  a  decrease  in  flat- 
fish, and  an  increase  in  cod  and  haddock.  In  the  Montrose  district  there 
was  an  increase  in  all  except  whiting.  In  the  Stonehaven  district  there 
was  a  decrease  in  flfit-fish  and  whiting,  and  an  increase  in  all  the  others. 
The  quantity  of  flat-fish  (lemon  soles,  flounders,  dabs,  turbo t,  and  skate) 
caught  by  line  fishermen  within  the  territorial  water*  of  the  Leith  and 
Anstruther  districts  (the  Firth  of  Forth  and  St  Andrews  Bay)  last  year 
was  5 131 J  cwts.,  compared  with  6799^  cwts.  in  1890,  or  a  decrease  of 
1668  cwts.  The  gross  quantities  of  flat-fish  captured,  and  the  average 
per  *  shot,'  within  the  territorial  waters  of  these  two  districts  during  the 
last  four  years^  afe  as  follows  : — 


18S8 
Cwta.         Average 
7359i  0-288 


1S89 
Cwts.        Average 
6677  0-221 


1890 
Cwts,        Average 
6799J         0-344 


1891 
Cwts.        Average 
5131i        0-241 


Mr  William  Mair,  the  Fishery  Officer  of  the  Anstruther  district,  has 
furnished  the  following  table  shomng  the  quantities  of  haddocks  and 
whitings  caught  within  and  without  the  territorial  waters  of  his  district 
(Firth  of  Forth  and  St  Andrews  Bay)  in  each  year  since  1888. 


Year, 

CaugJit  within  the 
Closed  Area. 

Caught  outside  the 
Closed  Area. 

Total. 

Haddocks. 

WhitiDgS. 

Haddocks. 

Whitings. 

Haddocks, 

Whitings. 

1888 
1889 
1890 
1891 

cwta. 
18,419 
12;  499 
12,41« 
11,981 

cwts. 
1,800 
1,972 
1,994 
1,577 

cwts. 

17,862 

19,405 

10,338 

11,255 

cwts. 
1,131 
1,645 
1,595 
1,244 

cwts.. 
36,281 
31,504 
22,756 
23,236 

cwts. 
2,931 
3,617 
3,589 
2,821 

3,  BucKHAVEK  Haddock  and-  Cod  Line  FisHiNff, 

Table  D  (p.  124)  gives  detailed  statistics  of  the  Buckhaven  inshore 
line  fishing  for  the  years  1890  and  189L*  The  falling  off  in  the  number 
of  *  shots,'  or  visits  to  the  fishing  grounds,  which  has  been  going  on  since 
1887,  is  again  noticeable  in  the  table  for  last  year.  In  1890,  the 
Buckhaven  fishermen  made  3396  'shots*  at  this  fishing,  compared  with 
3296  in  1891.  In  1886  the  number  of  shots  was  7869,  or  4573  more 
than  last  year.  As  might  be  anticipated  from  the  great  decrease  in  the 
number  of  boats  fishing,  the  quantity  of  fish  caught  per  *shot'  of  the 
lines  has  increased.  Last  year  the  average  number  of  cod  caught  per 
'shot'  was  0*91,  compared  with  0*72  in  1890.  There  was  also  an 
increased  average  catch  of  large  haddocks, — from  78-8  in  1890  to  103 '8 

*  These  special  retui-ns  for  this  important  fishing  Station  have  been  collected  by 
Mr  William  Mair,  the  fishery  officer  of  the  district. 
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last  year  ;  ^zt  there  waa  a  decrease  in  tbe  qmintittes  of  small  baddot^ks 
and  whitings,  namely,  from  130  5  to  92*8.  The  figure$  for  the  last  eight 
years  are  as  follows : — 


Year. 

Total  Number 
of*  Shots* 
durinj?  the 

Avernge  Number 

of  Cod 

rer  '  Shot' 

Average  Number 
of  Large  Had- 
docks per 

Average  Number 

of  Small  Had- 
docks and  Whit- 

Year. 

*Shot.' 

lugs  per  '  Shot.' 

1884* 

4524 

0-34 

221 

38'3 

1885 

4542 

0-50 

23-4 

221-6 

1886 

7869 

0-32 

31-8 

147-0 

1887 

6270 

0-23 

42-8 

208-9 

1888 

5548 

045 

62-6 

228-4 

1889 

4535 

0-46 

80-1 

68-4 

1890 

3396 

0-72 

78-8 

180-5 

1891 

3296 

0-91 

103-8 

92-8 

As  in  previous  years  the  largest  proportions  of  cod  were  takeu  in 
December  and  January^  and  of  small  haddocks  and  whitings  during  the 
summer  mouths. 


4.  The  Propoktion  of  Larob  and  Small  Fish  captured  by 
Bkam-Trawlbrs  and  Line  Fishermen. 

In  Table  F  (p.  136)  are  given  the  relative  quantities  of  large  and 
small  white  fish  captured  by  beam-trawlers  and  line  fishermen  and 
landed  in  the  Lcith  and  Aberdeen  districts.  In  the  Leith  district,  beam- 
tniwlers  landed  16,099  cwts.  of  large  cod  and  1613  cwts.  of  small,  as 
against  31,941  cwts.  large  and  3341  cwts.  small  landed  by  line  fisher- 
tueiL  Beam-trawlers  landed  39,922  cwts.  of  large  haddocks  and  whitines, 
and  9258  cwts.  of  small  haddocks  and  whitings ;  while  tlie  quantities 
landed  by  line  fishermen  were  31,902  ewts.  large  and  5211  <;wts.  small 
Beam-trawlers  lauded  9152  cwts.  of  laige  flaUfish  and  895K>wi8.  small, 
compared  with  2910  cwts.  of  lai^ge  and  752  cwts.  small  landed  by  line 
fishermen. 

In  the  Aberdeen  district  beam-trawlOTS  landed  13,622  tjwts.  of  large 
cod  and  6921  cwts.  of  small,  while  line  fishermen  landed  30,137  cwts. 
of  large  and  3120  cwts.  of  small.  The  quantity  of  large  haddocks  and 
whitings  landed  by  boam-trawlers  was  72,648  cwts.,  and  of  small  30,004 
cwts.  ;  Yme  fishermen  landed  38,657  cwts.  large  and  26,206  smalL  The 
quantity  of  large  flat-fish  landod  by  beam-trawlers  was  48, 260  J  cwta.  and 
of  small  1062J  cwts.,  while  line  fishermen  landed  only  3i  cwts.  ai  largd 
flat-fish  and  309  cwts,  of  smalL  It  will  be  noticed  tliat  Ukt  returns  frola 
the  two  districts  named  vary  considerably,  and  since  the  figures  afe  based 
krgely  upon  estimate  there  is  a  Mride  margin  for  error. 

Summary. 

From  what  has  been  said  above  it  is  evident  that  the  trawling  experi* 
ments  of  the  *  Garland '  show  that  a  considerable  decrease  occurred  ki^t 
year  in  the  abundance  of  the  food-fishes  within  the  closed  waters  of  tbe 
Firth  of  Forth  and  St  Andrews  Bay.     This  diminution  was  chiefly  in 

*  For  the  nine  months  only,  from  April  to  December. 
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round^fisbi  but  very  considerably  also  in  flat-fish  in  St  Andrews  Bay. 
There  was  a  slight  increase  in  flat-fish  in  the  Firth  of  Forth.  It  is  to  be 
expected  that  from  year  to  year  considerable  fluctuations  should  occur  in 
the  abundance  of  round-fish,  such  as  cod,  haddock,  and  whiting.  These 
fish  are  believed  to  be  more  migratory  in  their  habits  than  flat-fish  ;  they 
live  to  a  considerable  extent  upon  other  fish,  and  upon  herring  spawn  ; 
and  hence,  when  shoals  of  herrings  or  sprats  frequent  the  territorial  waters 
in  greater  numbers  in  one  season  than  in  another,  these  round-fish  are 
also  usually  found  in  greater  abundance.  With  flat-fish  it  is  somewhat 
diflerent  They  do  not  appear  to  migrate  to  any  distance  in  pursuit  of 
food ;  but»  at  the  spawning  season — that  is,  for  a  limited  period  during 
the  year — the  laige  mature  individaals  of  the  more  important  kinds  seem 
to  move  out  beyond  the  territorial  waters  on  the  East  Coast  to  cast  th^r 
spawn.  From  the  more  local  habits  of  flat-fishes,  it  might  naturally  be 
expected  that  the  prohibition  of  beam-trawling — the  mode  of  fishing  by 
which  they  are  chiefly  captured — for  a  term  of  yeara^  in  a  largie  area 
like  the  Firth  of  Forth  and  St  Andrews  Bay,  would  be  followed  by  % 
gradual  and  considerable  increase  in  their  numbei*s*  The  trawling  ex- 
periments of  the  '  Qarland,'  and  the  statistics  previously  referred  to^  do 
not  show  that  such  an  increase  has  occurred. 

These  experiments  were  begun  in  1836  in  the  Firth  of  Forth  and 
St  Andrews  Bay,  and  although  the  results  obtained  during  the  compara- 
tively short  period  of  six  years  cannot  be  regarded  as  conclusive,  they 
afford  the  means  of  comparison  between  the  first  three  years  and  the  la^ 
three  years  following  the  prohibition  of  trawling.  The  mean  annual 
averages  per  '  shot '  of  the  trawl  in  the  closed  waters  of  the  Firth  of 
Forth  and  St  Andrews  Bay,  and  in  the  open  waters  where  trawling  is 
not  prohibited,  are  as  follows  : — 


Closed  Aiea. 

Open  Area. 

Year. 

Flat  Fiab. 

Round  Fish. 

Total. 

Flat  Fish. 

Round  Fish. 

Total 

1886 

130-8 

79-7 

210-5 

72-0 

54-8 

126-6 

1887 

274-6 

115-8 

390-4 

111-6 

148-3 

259-9 

1888 

166-3 

2487 

4160 

91-6 

188-2 

279-8 

1889 

160-0 

1871 

337-1 

96-4 

147-5 

248-9 

1890 

201-9 

234-5 

436-4 

41-7 

154-2 

195-9 

1891 

112-2 

43-4 

166-6 

166-8 

34-7 

191-0 

It  is  clear  from  the  above  analysis  of  the  results  of  the  trawling  ex- 
periments since  1386  that  the  prohibition  of  beam-trawling  within  the 
FJrth  of  Forth  and  St  Andrews  Bay  has  not  been  followed  by  the  in- 
crease in  the  abundance  of  flat-flsbes  within  these  waters  which  was 
anticipated.  The  averages  per  '  shot '  for  the  first  and  last  three  years 
are  aa  follows : — 


Year. 

aosed  Area. 

Open  Area. 

Flat  Fish. 

Round  Fish. 

Totol. 

Flat  Fish. 

Round  Fieh. 

Total. 

1886-1888 
1889-1891 

190-6 
154-7 

148-1 
155-0 

838-6 
809-7 

91-7 
98-1 

180-4 
112-1 

222-2 
210-2 
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These  figures  indicate  that  within  the  closed  area  flat-fish  have,  on  the 
whole,  diminished  rather  than  increased ;  hut  in  considering  this  fact  it 
is  necessary  to  bear  in  mind,  on  the  one  hand,  the  resalts  of  certain 
concurrent  investigations  carried  out  on  board  the  *  Garland,'  and,  on  the 
other  hand,  the  greatly  increased  tieveiopment  of  beam-trawling  in  recent 
years.  It  has  been  shown  by  the  researches  of  the  *  Garland  *  that  the 
great  majority  of  the  food  fishes^-cod,  haddock,  whiting,  plaice,  lemon 
soles,  &c.— either  do  not  spawn  at  all  within  the  closed  area  referred  to, 
or  only  to  a  sli^t  extent  in  the  case  of  some  forms.  The  adult  fish,  when 
mature,  leave  the  territorial  waters  and  congregate  at  the  spawning  time 
beyond  the  three-mile  limit,  where  the  ^gs  are  cast  forth  in  myriads  and 
are  gradually  floated  in  vast  numbers  towards  the  shallow  water.  It  is 
among  these  ofl-shore  spawning  shoals  that  trawlers  work  on  a  large  scale, 
and  it  is  obvious  that  if  the  adult  fish  are  captured  on  the  breeding 
grounds  in  greatly  increased  numbers  before  they  have  spawned  the 
eupply  of  young  fidies  for  the  in-shore  waters  must  be  materially  reduced. 
It  may  be  said,  as  the  results  of  four  years  continuous  investigations,  that 
none,  or  scarcely  any,  of  the  plaice,  lemon  soles,  cod,  haddock,  or  turbot  to 
be  found  within  the  waters  of  the  Firth  off  Forth  or  St  Andrews  Bay 
were  bom  there.  They  have  been  floated  in  at  an  early  stage  of  their 
existence,  or  have  migrated  thither  at  a  later  period.  It  has  been  also 
shown  by  the  investigations  made  on  board  the  '  Garland  *  tbat^  while 
immature  fish  of  certain  kinds  are  most  abundant  within  the  three-mile 
limit,  the  majority  are  to  be  found  without  that  limit,  up  to  a  distance  of 
ten  or  twelve  miles  from  shore. 

Whatever  be  the  cause,  there  can  be  kittle  doubt  that  ihe  abundance  of 
fish  in  the  territorial  waters  of  this  part  of  the  coast  is  not  increasing. 

T.  WEMYSS  FULTON, 
Secretary  for  Scientific  InveeligoHan. 
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TABLE  A.— Showing  Summabt  of  Fish  taebn  bt  thb  '  Garland  '  in 
TluwuNQ  Operations  in  1891. 


Stetknand 

Flat-FIsh. 

Round.Flsh. 

i 

1 

5 

D«te. 

1 

tg 

Il 

1  1 

i  g 

1 

t 

1 

1 

O 

1 

1 

1 

Frtho» 

FORB— 

atatloBL 

J«n.W,     . 

1 

4 

18 

24 

42 

144 

. 

m 

^ 

298 

6 

10 

866 

f«).S     . 

4 

11 

4S 

19 

76 

30 

, 

8 

, 

28 

1 

1 

106 

UMX,Uy          . 

.  8 

14 

21 

9 

66 

87 

1 

18 

, 

66 

12 

18 

186 

April  M,    .. 

8 

SS 

81 

31 

84 

81 

8 

31 

, 

66 

6 

17 

161 

rs.% : 

n 

IS 

83 

18 

89 

9 

. 

40 

49 

1 

16 

164 

87 

6S 

1S4 

82 

296 

31 

46 

80 

66 

162 

1 

8 

461 

JulyM,    . 

AS 

7S 

67 

14 

196 

40- 

13 

1 

1 

64 

, 

6 

365 

Auii.14,    , 

IS 

68 

9 

17 

91 

17 

1 

8 

18 

89 

4 

184 

Sept  19,    . 

86 

28 

29 

81 

118 

9 

3 

20 

8 

89 

1 

1 

169 

Oct.S4,      . 
Nor.  96,     . 

SO 

64 

61 

46 

171 

8 

1 

88 

9 

106 

1 

6 

383 

6 

19 

87 

7 

69 

13 

, 

81 

43 

2 

8 

117 

D«cl7,      . 

14 

82 

86 

46 

137 

6 

16 

43 

*1 

64 

4 

7 

803 

178 

870 

. 

483 

378 

1418 

864 

79 

421 

188 

992 

84 

84 

2528 

StatSoon. 

JmlIS,     . 

S 

1 

4 

18 

26 

63 

1 

86 

• 

88 

6 

120 

VtlKU,     . 

87 

S 

17 

6 

, 

61 

1 

8 

7i 

Mar.  IS,     . 

April  li,    . 

41 

6 

SS 

4 

11 

84 

, 

1 

7 

, 

98 

17 

6 

17 

4 

8 

46 

11 

, 

1 

|8 

, 

62 

Miiy»;    . 

91 

10 

S7 

31 

149 

8 

36 

87 

1 

194 

Junta,    . 

80 

14 

118 

11 

,       , 

228 

87 

11 

40 

90 

1 

816 

July  15.     . 

lis 

14 

71 

16 

, 

218 

3 

14 

86 

1 

, 

240 

^\\(.  : 

96 

80 

134 

8' 

, 

262 

18 

28 

4 

64 

6 

812 

70 

6 

76 

IS 

, 

162 

34 

10 

14 

00 

, 

212 

OcLM,       . 
NoT.al     . 

n 

S 

166 

42 

,       , 

277 

18 

76 

4 

98 

*1 

872 

16 

1 

94 

44 

,       ^ 

166 

17 

34 

8 

60 

208 

Dee.  17,      . 

16 

» 

18 

21 

60 

69 

40 

• 

100 

*S 

16J 

664 

90 

• 

788 

201 

14      . 

. 

1697 

99 

189 

309 

112 

609 

20 

38 

2864 

Statftom. 

Jmn.  19,     . 

4 

7 

84 

46 

199 

86 

214 

7 

267 

Feb.  18,     . 

6 

7 

88 

21 

72 

22 

3 

24 

*2 

8 

106 

Mar.  14,     . 

17 

26 

12 

4 

69 

87 

64 

• 

91 

8 

168 

Mmyi,       . 

20 

»7 

26 

2.1 

96 

86 

44 

88 

118 

S 

217 

67 

61 

26 

18 

168 

S3 

8 

66 

9<l 

S 

267 

86 

47 

89 

17 

189 

18 

18 

17 

64 

247 

July  18.     . 

S8 

47 

41 

86 

. 

163 

8 

88 

47 

*l 

304 

A^.17,     . 

S 

3 

I 

6 

1 

8 

11 

, 

17 

S3f  «•^  : 

11 

86 

38 

6 

76 

,30 

31 

46 

4 

183 

11 

86 

86 

28 

'. 

164 

17 

300 

81 

261 

8 

414 

HOT.M,     . 

^ 

14 

68 

68 

. 

186 

6 

186 

8 

176 

10 

826   . 

i>«^h;  . 

' 

• 

83 

21 

59 

6 

33 

46 

3 

78 

8 

142   . 

188 

109 

. 

149 

»6S 

«      • 

. 

L196 

m 

60 

668 

162  1 

1196 

•0 

66 

2487   j 
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TABLE  A.— Showing  Summary  of  Fish  taken  by  thb  'Oakland'  in  Trawling 
Operations  in  l^^l—cowtintud. 


StalloB  and 

Flat-Fteh. 

Ronnd-Flah. 

i 

1 

^ 

Date. 

1 

1 

II 

h 

1 

1 

i 

1 

0 

1 

1 

^ 

FlRTIl  OF 

FUKTII—COII* 

tinuedU 

1 

Station  IV. 

Jan.  S4,      . 

97 

3 

1 

100 

4 

4 

1 

105 

Feb.  17,      . 

161 

1 

3 

2 

166 

^ 

, 

, 

156 

Mar.  18,      . 

189 

6 

28 

8 

176 

26 

1 

, 

37 

'3 

, 

305 

May*, 

137 

8 

14 

4 

168 

1 

68 

64 

14 

841 

May  M,      . 

182 

10 

44 

5 

1 

242 

7 

71 

78 

8 

13 

840 

June  18,     . 

801 

8 

47 

4 

860 

14 

*8 

9 

36 

9 

»8 

July  17,     . 

177 

82 

41 

6 

266 

14 

1 

26 

41 

10 

816 

AuR.  15,     . 

117 

6 

0 

, 

182 

2 

8 

38 

88 

8 

169 

Sept.  18,     . 

154 

4 

11 

1 

170 

11 

14 

48 

68 

4 

945 

Oct.  16, 
Nov.  30,     . 

16 

8 

2 

21 

, 

23 

1 

94 

'•48 

93 

198 

. 

68 

3 

270 

4 

13 

1 

18 

, 

•9 

897 

Dec  18,      . 
Station  V. 

28 

15 

185 

48 

220 

lit 

150 

170 

• 

6 

403 

1697 

85 

. 

404 

77 

3 

1 

22g; 

102 

1 

2<>8 

242 

558 

61 

96 

29fi7 

Jan.  31,     . 

1 

4 

4 

8 

66 

74 

2fi 

13 

86 

1 

76 

1 

8 

153 

Feb.  30,      . 

9 

6 

1 

22 

57 

95 

47 

6 

23 

76 

, 

9 

171) 

Mar.  19,      . 

31 

6 

6 

41 

81 

40 

21 

81 

"l 

93 

2 

7 

183 

May  6,       . 

28 

85 

8 

17 

27 

1 

106 

17 

15 

14 

19 

66 

1 

8 

175 

May  38,      . 

26 

12 

7 

12 

46 

102 

U 

18 

7 

38 

79 

, 

3 

1B4 

June  19,     . 

21 

12 

2 

7 

■la 

AT, 

10 

93 

19 

4i) 

171 

4 

3 

2r,:! 

July  17,     . 

84 

18 

1 

7 

40 

!t.j 

V.    122 

12 

a.> 

18t 

, 

27** 

Aug.  18,     . 

26 

, 

1 

8 

20 

4«J 

4 

28 

5 

89 

76 

, 

'4 

12S 

Oct  1,        . 

1 

2 

4 

16 

28 

3 

5 

28 

1 

86 

1 

, 

60 

Oct  33,      . 
Nov.  94,     . 

18 

8 

1 

11 

88 

121 

11 

21 

51 

5 

8S 

1 

2 

212 

6 

, 

, 

81 

67 

104 

1 

1 

4 

6 

8 

113 

Dec.  38,      . 
Station  VI. 

5 

98 

• 

8 

26 

38 

1 

8 

6 

10 

1 

4 

53 

189 

26 

187 

526 

1 

973 

190 

846 

284 

188 

968 

11 

41 

19S3 

Jan.  31,      . 

11 

11 

8 

2 

82 

7 

1 

8 

11 

1 

44 

Feb.  30,      . 

5 

7 

7 

5 

24 

3 

, 

8 

2B 

Mar.  31,     . 

70 

18 

2] 

1 

8 

114 

25 

*1 

89 

4 

147 

May  6/-   . 

6 

8 

4 

3 

15 

4 

3 

10 

25 

May  28.      . 
June  34,     . 

26 

7 

16 

49 

6 

9 

16 

8 

68 

11 

8 

6 

, 

1 

21 

8 

20 

58 

81 

1 

103 

July  15,     . 

12 

15 

10 

, 

88 

81 

40 

10 

88 

Aug.  19,     . 

28 

12 

10 

, 

45 

4 

9 

14 

13 

71 

Oct  8, 

60 

29 

24 

. 

118 

11 

26 

34 

65 

1 

179 

Oct.  23,       . 

92 

7 

27 

, 

128 

8 

6 

11 

189 

Nov.  35,      . 

88 

8 

50 

, 

149 

3 

8 

6 

'3 

157 

Dec.  38,      . 
Station  VII. 

54 

7 

80 

4 

1 

99 

. 

8 

8 

8 

104 

458 

127 

. 

213 

14 

8 

3 

10 

827 

67 

13 

64 

145 

888 

. 

86 

1151 

Jan.  12,      . 

6 

1 

3 

16 

24 

15 

40 

65 

8 

83 

Feb.  20,      . 

8 

1 

22 

9 

, 

40 

1 

'3 

6 

, 

9 

, 

53 

Mar.  19,     . 

4 

2 

1 

1* 

2 

4 

27 

fi 

11 

16 

, 

83 

9 

, 

69 

May  6,        . 

39 

5 

n 

8 

2 

m 

2 

8 

8 

(85 

78 

8 

147 

May  27,      . 

84 

17 

7R 

16 

135 

10 

8 

84 

97 

237 

June  28,     . 

83 

8 

2 

67 

35 

4 

188 

2 

128 

6 

40 

171 

*8 

314 

July  16,      . 

41 

10 

102 

CI 

214 

1     160 

18 

16 

180 

8 

899 

Aug.  17,     . 

24 

8 

172 

42 

241 

1      55 

7 

10 

78 

8 

818 

Sept  38,     . 

18 

4 

44 

11 

73 

11 

67 

79 

39 

186 

4 

268 

Oct  31,       . 

10 

i 

223 

74 

i 

808 

1 

11 

120 

86 

168 

1 

478 

Nov.  24,      . 

5 

8 

7 

10 

1 

35 

29 

17 

46 

78 

Dec  21,      . 

• 

• 

• 

• 

• 

:  1 

i 

7 

• 

8 

• 

9 

196 

68 

5 

744 

288 

10  i   1 

• 

1392 

41 

461 

|SX7 

380 

1099 

86 

88 

2446 

'  Spmts. 
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TABLE  A. — Showing  Summaey  of  Fish  taken  by  the  'Garland*  in  Trawlino 
Operations  in  \^9\— continued. 


Station  axid 

FlatrFlsh. 

Roond-Fish. 

i 

^ 
^ 
1 

6 

Date. 

6 

I 

s 

.c 
5 

g 

^ 

s 

n 

a 

t 

J 

60 

E5 

0 

1 

J 

0 

3 

FiBTH  OF 

FOBTB— <»»- 

Hnued. 

Station  VIU. 

Jan.  29,      . 

2 

. 

4 

17 

23 

4 

0 

24 

, 

88 

1 

2 

59 

Peb.  19,      . 

, 

13 

37 

50 

2 

11 

10 

, 

23 

1 

1 

75 

Mar.        .    . 

^0 

tra 

wlln 

g' 

, 

, 

, 

, 

, 

April  U,     . 

2 

20 

'9 

1 

36 

7 

'9 

84 

24 

74 

1 

5 

116 

May  29,       . 

21 

80 

GO 

1 

6 

2 

89 

48 

8 

•  • 

116 

June  24,     . 

*2 

16 

34 

62 

3 

78 

. 

69 

150 

2 

214 

July  21,      . 

12 

28 

23 

68 

8 

44 

6 

64 

117 

"4 

2 

191 

Aug.  18,     . 

8 

9 

22 

1 

41 

1 

20 

12 

10 

48 

, 

. 

84 

Sept.  24,     . 

1 

15 

32 

48 

4 

7 

14 

, 

25 

, 

73 

Oct.  80,       . 
Nov.  2$,      . 

8 

32 

73 

114 

, 

5 

8 

12 

20 

5 

1 

140 

2 

4 

5 

11 

4 

7 

, 

11 

1 

23 

Dec.  21,      . 

1 

2 

• 

4 

1 

1 

• 

2 

6 

S8 

15 

164 

282 

1 

1 

.   |r)ir 

26 

100 

112 

218 

.''>46 

21 

18 

1097 

Station  tX. 

Jan.  29,     . 

1 

16 

18 

5 

88 

•    89 

1 

11 

60 

Feb.  19,      . 

1 

22 

10 

84 

1 

6 

*1 

11 

1 

1 

47 

Mar. 

No 

tra 

wlin 

g 

, 

, 

, 

, 

, 

, 

, 

April  14,    . 

3 

2 

'7 

18 

4 

22 

5 

87 

1 

10 

66 

May  29,      , 

2 

14 

22 

1 

48 

11 

11 

10 

82 

1 

4 

80 

June  24,     . 

1 

2 

11 

14 

1 

2 

82 

40 

8 

, 

57 

July  21,      . 

, 

12 

13 

34 

8 

36 

2 

46 

92 

, 

1 

127 

Auk-  19,     . 

2 

14 

26 

2 

, 

11 

18 

1 

1 

40 

Sept.  24,     . 

*4 

29 

00 

101 

4 

, 

5 

10 

, 

3 

118 

Oct.  30,       . 
Nov.  2d,      . 

12 

106 

78 

202 

1 

, 

8 

18 

2 

217 

2 

21 

."53 

77 

. 

, 

2 

2 

2 

*1 

82 

Dec.  22,.    . 

.1- 

'. 

6 

28 

85 

16 

• 

16 

• 

2 

53 

25 

24 

216 

318 

1 

GOl 

26 

79 

87 

120 

805 

12 

88 

951 

St  ATOBKWa 

BAT- 

Statlonl 

Feb.  13,'    . 

21 

1 

22 

^       3 

6- 

1 

♦29 

57 

Julys,       . 

20i 

84 

2 

290 

*8l 

81 

, 

• 

821 

Jnlv22,      . 
Aug.  25,     . 

86 

40 

, 

126 

19 

19 

8 

148 

40 

80 

, 

120 

85 

85 

, 

156 

Oct2,         . 

21 

U 

, 

y2 

1 

12 

13 

, 

46 

Nov.  6,  *    , 

13 

81 

1 

95 

3 

6 

9 

2 

106 

Dec.  9,       . 

6 

67 

. 

78 

2 

15 

21 

• 

94 

8S1 

. 

.364 

3 

. 

. 

r/->8 

J_ 

3 

9 

118 

183 

6 

29 

926 

Station  ir. 

Feb.  13,      , 

14 

1 

16 

2 

G 

4 

5 

81 

July  8,       . 

96 

28 

'1 

126 

8 

15 

18 

, 

1 

144 

Joly  22,      . 

38 

9 

, 

47 

, 

8 

8 

. 

, 

50 

Aug.  25,     . 

^U 

23 

32 

6 

6 

. 

. 

88 

Oct.  2, 

27 

85 

, 

62 

, 

10 

12 

1 

, 

75 

Nov.  G, 

19 

341 

. 

360 

. 

r        » 

9 

5 

2 

376 

203" 

• 

437 

* 

1 

' 

• 

642 

5 

48 

54 

10 

8 

714 

'  sprats  and  Hcirfngs. 
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Part  IIL-^Tenth  Annual  Beport 


TABLE  A,— Showino  Summaet  of  Fish  takkn  bt  thb  'Garland'  in  T&awuno 
Operations  in  ISdl-^isonUnued* 


StetkmaiMl 
Date. 

Fkt-Ftah. 

Boand-FIab. 

i 

1 

i 

, 

;• 

^ 

i 

1 

<* 

i 

1 

1 

li 

II 

1 

i 

1 

t 

1 

1 

1 

1 

1 

SrAin>B«ir8 
Bat— o<m- 

ftatlooin. 

Fob.  18,      . 
July  8,       . 
JnlyW.     . 
Aug. »,     . 
Gets, 
Not.  4,       . 
Dec.  14,     . 

Station  IV. 

10 
105 
57 
80 
51 
85 
1 

1 

2 

28 

18 
48 
98 
802 
12 

1 

2 
5 

14 
188 

75 

78 
149 
887 

18 

1 

1 

1 
9 

2 
1 

*1 

2 

*4 

5 
12 
19 
45 

1 

9 
6 
6 
12 
20 
48 
84 

*1 

1 
1 
* 
8 

• 

• 

'i 

•14 

82 

140 
82 
91 
ITO 
888 
•1 

289 

1 

. 

498 

8 

. 

799 

12 

80 

86 

185 

6 

24 

964 

Feb.  18,     . 
July  2,       . 
July  22,     . 
Aug.  24,     . 
Oct  2, 
Not.  4,      . 
Dec.  14,     . 

Station  y. 

19 
125 
28 
89 
89 
121 
7 

48 
41 
11 
152 
16 

8 
1 
4 
U 

1 

26 
164 

75 
141 

50 
278 

26 

28 

8 

• 
• 

2 
29 

5 

22 
45 
20 
8 
89 

6 
22 
45 

20 
10 
78 
87 

6 
8 

*5 

1 

15 
2 

'l 

t6 

8 

68 
191 
120 
161 

81 
857 

87 

428 

. 

809 

8 

19 

1 

. 

755 

8 

82 

89 

184 

218 

15 

27 

1010 

Fob.  12,      , 
July  2,       . 
July  22,     . 
Aug.24,     . 
Oct.  1, 
Not.  8,      . 

MORTBOSB— 

2 

87 
87 
70 
40 
57 

2 

8 

44 

15 
95 
96 
1012 

8 

4 
1 

1 

• 

10 
186 
54 
165 
187 
1069 

49 

2 
8 

6 

1 

8 

29 

4 

'2 

1 

• 

11 

16 

18 

14 

81 

M 
48 
20 
18 
22 
88 

2 
'l 

'l 
*8 

104 
1T9 
74 

l«i 
15(1 

no's 

298 

3 

. 

1288 

9 

. 

1571 

49 

If 

89 

85 

185 

8 

42 

1801 

Station  I. 

Aug.  28,     . 

84 

• 

• 

88 

15 

• 

• 

18T 

1 

8 

• 

85 

46 

8 

• 

185 

Station  XL 

Aug.  28.     . 

ABBlDBftH— 

19 

. 

. 

12 

1 

. 

. 

. 

82 

. 

8 

1 

7 

11 

. 

• 

48 

58 

. 

100 

16 

. 

. 

169 

1 

12 

1 

42 

56 

8 

. 

226 

Station!. 

Sept.  8,      . 

19 

• 

• 

162 

• 

• 

• 

• 

181 

8 

17 

41 

104 

165 

• 

1 

847 

Station  n. 

Septs,      . 

18 

• 

• 

188 

2 

• 

• 

• 

198 

8 

16 

54 

10 

82 

• 

1 

281 

Station  m. 

Sept8,      . 

5 

• 

72 

1 

• 

• 

• 

78 

• 

18 

122 

8 

146 

• 

1 

225 

» Sprats 


t  Including  2  Soles. 


X  Herrlngt  and  Sprata. 
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TABLE  A.— Showing  Summary  of  Fish  taken  by  the  'Garland'  in 
0PB&ATI0N9  IN  1891 — continued^ 


37 

Tkawlino 


station  and 
Dmte. 

Flat-Flsta. 

Bonnd-FIah. 

^ 

1 

, 

1 

i 

i 

k 

Jl 

1 

1 

i 

i 

1 

1 

1 

1 

t 

contimusd. 

Station  IV. 

Soptfi,      . 

9 

• 

• 

34 

• 

• 

• 

48 

4 

48 

154 

8 

309 

• 

• 

853 

Station  V. 

SeFt4,      . 

ft 

• 

• 

80 

• 

U 

• 

107 

83 

151 

1 

184 

4 

3 

«97 

EtaQooVI. 

Septi,       , 

7 

• 

IM 

• 

160 

8 

167 

387 

1 

406 

• 

3 

570 

^tutSonVn. 

Sen  4.      . 

1 

4 

1 

. 

W 

. 

. 

^ 

. 

17 

7 

435 

695 

5 

1183 

. 

. 

1149 

123 

1 

. 

U6 

8 

13 

784 

30 

723 

1454 

180 

3886 

T 

7 

8181 

Moray 

FiBTH— 

Stayonl. 

Sept  8,      . 

8 

• 

• 

18 

• 

• 

• 

31 

• 

5 

18 

88 

t 

1 

45 

Station  n. 

Sept.  8,      . 

38 

19 

4» 

189 

01 

8 

• 

883 

8 

I 

15 

89 

48 

1 

13 

w» 

Station  in. 

S^tI0.     . 

U 

6 

• 

• 

• 

• 

• 

69 

4 

• 

• 

1 

5 

8 

8 

69 

Nation  lY. 

Septs,      , 

111 

• 

• 

US 

• 

• 

• 

888 

• 

1 

• 

10 

U 

1 

» 

H5 

Station  V. 

Sept  9,      . 

18 

1 

* 

486 

• 

S 

• 

447 

• 

9 

8 

83 

44 

• 

• 

491 

Station  VI. 

' 

Sept.»,      . 

8 

9 

• 

91 

, 

. 

. 

106 

16 

9 

t 

30 

88 

9 

4 

153 

mT 

"5r 

4» 

«. 

51 

5 

• 

1800.  88 

18 

18 

110 

169 

6 

30 

1895 
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Part  III. — TerUh  Anniml  Report 


TABLE  B.— ANALYSIS  of  the  'GARLAND'S'  STATISTICS 
RELATING  to  thb  relative  ABUNDANCE  of  FISH. 

A.  Showing  the  Average  Pee  ' Shot'  of  each  kind  of  Fish  taken. 


Station. 

Flat-PUh. 

Round-i'lsh. 

1 

O 

1 

i 

g 

II 

A 

1 

1 

1 

i 

1 

i 

1 

1 

1 

1         1        1          1          1        1        1       I         I       1          1 
L  Firth  of  FoHh,  189L 

1 

'             1      •  i 

Closed  Area. 

i    1 

. 

1 

I. 

II. 

III. 

IV. 

V. 

VI. 

VII. 

23-1 
54-5 
15-6 
141-4 
15-7 
88-1 
16-8 

80-8 
7-5 

24-0 
7-0 
7-7 

10-5 
4-4 

,21 
0-4 

40-1 
61-5 
38-2 
33-6 
11-4 
177 
62-0 

23-1 
16-7 
210 

6-4 
48-8 

1-1 
23-5 

0-4 
11 
0-6 
0-2 
0-0 
0-2 
0-8 

o"i 

0-0 

0-0 
0-0 

0-8 

1177 

141-4 
99-.5 

188-9 
81-0 
68-9 

107-6 

29-5 
8-2 

267 
8-5 

15-8 
5-5 
3-4 

6-5 
157 

5-0 
.0-0 
28-8 

1-0 
38-4 

85-0 
17-4 
54-4 
17-3 
19-6 
5-3 
26-4 

11-5 
9-8 
13-5 
20-1 
15-6 
120 
23-8 

82-i 
507 
99-6 
460 
79-8 
240 
91-5 

2-8 
1-6 
2-5 
4-2 
0-9 

21 

7o' 
2-3 

80 
3-4 
30 
2-3 

210-2 
196-1 
207-2 
247-2 
165-2 
95-i» 
203-7 

Average  per  shot 
of  84  shots. 

'4S-6 

18-2  1  0-3 

1 
1 

87-7 

19-4 

0-5 

0-0 

01 

115-0 

13-9 

13-6 

25  0 

150 

677 

20 

4^ 

189-4 

Unclofted  Area. 

VIU. 
IX. 

&-4 
2-2 

1-8    1-4 
1-5    2-1 

14-9 
19-6 

25-6 
28-9 

0-0 

oo 

0-0 

_ 

47-0 
54-6 

2-3 
2-3 

17-2 
6-5 

10-0 
7-9 

19-8 
10^ 

49-6 
277 

1-9 
lO 

M 
80 

997 
86-4 

Average  per  shot 
of  22  shots. 

2-8 

1-4  ,  1-8 

17-2 

27-2 

0-0 

0-0 

- 

50-8 

2-3   1V9 

9-0 

15-3 

88-6 

1-5 

20 

93-0 

IL  8t  Andrews  Bay,  1891. 

Closed  Area* 

I. 

n. 

HI. 

ly. 

55-8 
88-8 
41-2 
60-4 

0-1 
01 

- 

52-0 
72-8 
71-1 

0-4 

11 

0-4 

0-1 
0-4 
2-7 

o'l 

- 

108-2 
107-0 
1141 
107-8 

0-4 
0-8 
1-0 
1-1 

0-4 
0-1 
17 
4-5 

1-2 
0-8 
4-2 
5-5 

16-8 

7-1 

12^2 

19-1 

190 

90 

19-2 

30-4 

0-8 
1-0 
0-8 
21 

4'! 
1-3 
3-4 
3-8 

182-2 
119-0 
1377 
144-2 

Average  per  shot 
of  27  shots. 

48-3 

0-0 

- 

59-5 

^-6 

0-8 

00 

109-4 

0-8 

.17 

3.-0 

14-1 

ia-8 

1-3 

8*2 

138-8 

IJnelosed  Area. 

V. 

Average  of  6  shots. 

48-8 

'  0-3 

- 

210-8 

1-5 

0-3 

-' 

261-8 

81 

2-0 

6-5 

14-1 

dO'S 

0-5 

70 

300-1 

IIL  Montrose,  August  1-891. 

'           •         -       1      '   1 

Avera^je    of    2     28*6     -       -      50-0     8-0     -      -   1   -'    84-51 05      60 
shots.                                                                           1                1 

0-5   21-01  28-01 1-51    .    1 114-0 

IV.  Aberdeen,  September  1891. 

Average    of    7 
shots. 

17-4 

O'l 

- 

1  92-2 

0-4 

1-7 

-      -  pl2-0j  2-8  103-1 

2077 

18-6|382-2  0-5     10    446-8 

V.  Moray  Firth,  September  1891 

Average    of    6 
Hhots. 

37-0 

4-5 

8-1 

141-0 

8-5 

0-8 

- 

- 

poo-0 

3-8 

3-0 

8-0 

18-3 

1281 

IIO 

8-8 

1 282-5 
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R  SuowiNQ  THB  Monthly  Avebagb  Per  *Shot*  op  baoh  kind 
OP  Fish  takbn  in  1891. 


Date, 

Fiat-Fish. 

Round-Fisli. 

ID 

o 

H 

1 

5l 

li 

c5^ 

1 

o 

1 

3 

A 

3 

o 

t 

1 

fc*0 

s 

II          I'll          II          1 
L  Firth  of  Forth. 

, , 1 

€l«tird 

1 

Area. 

J.1U. 

16-8 

3-5 

0-5 

6-2 

21-4 

01 

_  ■ 

0-1 

49  0 

53-8 

2*1 

50*2 

0*1 

106-4 

2*4 

3*2 

161*1 

Feb. 

31-4 

4-8 

0-2 

21-4 

1-6-5 

0*2 

_ 

_ 

74*7 

13-2 

1*1 

5-4 

-      19*8 

0*8 

4*1 

997 

M;ir. 

42*8 

11-1 

1-0 

17-8 

9-1 

3-0 

- 

O'l 

85*1 

25*2 

4*8 

17*4 

0*4 

48-0 

40 

4-4 

141*5 

April 

34-2 

14-2 

0-4 

19-0 

12-2 

1*5 

- 

- 

81-8 

14*4 

3*1 

12-4 

26-1 

56*1 

3-4 

5*4 

146-8 

May 

62-2 

17*1 

1-0 

33-5 

17-0 

0-2 

- 

- 

13112 

8*7 

5*2 

3-0 

47-5 

64*5 

17 

7*2 

204*8 

June 

811 

20-5 

0-5 

64-0 

20-2 

0-5 

0-1 

- 

187-2 

10-0 

427 

15-2 

39*8 

107-8 

2*5 

2*5 

300*2 

July 

651 

29-1 

01 

47*0 

24-5 

0-1 

- 

0-1 

166*2 

11-7 

417 

10-0 

18*2    817 

2-0 

4-4 

254*4 

Angu-st 

42*5 

14-8 

01 

47-0 

11-8 

- 

- 

- 

116*4 

6*7 

16-0 

5*] 

15*0 

42*8 

1*4 

3*5 

164-2 

Sept. 

49-1 

14-5 

_ 

30-0 

11-0 

_ 

_ 

- 

104*7 

9*4 

14*5 

28-2  17*6 

69-8 

2-0 

2*4 

179-0 

Oct. 

34-8 

14-4 

0^2 

79-2 

39-2 

- 

0-1 

0-2 

168*5 

57 

6-8 

80-0 

13-1 

105-7 

1*0 

9*0 

284*2 

Nov. 

45*6 

6-4 

_ 

50-7 

26-2 

- 

- 

0*5 

129-5 

37 

11*1 

32*1 

21 

49-1 

17 

3*8 

184*2 

Dec. 

16-7 

8-5 

- 

36-2 

23-4 

- 

01 

0-4 

85*6 

4*8 

14*4 

41*4 

07 

61*4 

1*4 

37 

1521 

Vnelotrd 

Area. 

.Ian. 

1-0 

0-5 

0-5 

2-0 

10-5 

_ 

_ 

_ 

20*6 

4*6 

6*5 

26-0 

^ 

36*0 

1*0 

6-5 

64*0 

Feb. 

0-5 

0-5 

- 

17-5 

23-5 

- 

- 

- 

42*0 

1*5 

7*0 

8*0 

0*6 

17-0 

1*0 

1*0 

61*0 

Mar. 

„ 

No 

tra 

li'-e 

- 

_ 

_ 

_ 

- 

- 

_ 

_ 

_ 

_ 

April 
»fay 

2-5 

3-0 

2*0 

8-0 

_ 

0*5 

27-0 

5*5 

7-5 

28-0 

14*6 

55*6 

1*0 

7*5 

91-0 

1-0 

2-0 

4-5 

17-5  26*0 

- 

0-5 

- 

61-6 

0-5 

8*5 

6*5  24*5 

40-0 

4-5 

2-0 

98*0 

Jmio 

1-5 

4-5 

0-5 

9-0 

22*5 

_ 

_ 

_ 

38  0 

20 

41*5 

1*0  50*5 

95*0 

1*5 

1-0 

135-5 

July 

6-0 

3-0 

4-0 

20-0 

18-0 

_ 

- 

- 

51-0 

5-5 

40*0 

4*0  55*0 

104-5 

2-0 

1*5 

159*0 

Augtist 

4-0 

^ 

6-0 

5-5 

18*0 

0-6 

_ 

_ 

33*0 

1*5 

10-0 

6*0 

10*5 

28*0 

0*5 

0*5 

62*0 

Sept. 

2-5 

1-0 

22-0 

49-0 

- 

- 

- 

74-5 

4-0 

4*0 

7*0 

2*5 

17-5 

- 

1*0 

93-0 

Oct 

10-0 

0-5 

3-0 

69-0 

75-5 

_ 

_ 

- 

158*0 

0-5 

4*5 

1-5 

10*0 

16-5 

3-5 

0-5 

178*5 

Nov. 

2-0 

0*5 

12-5 

29*0 

- 

_ 

_ 

44-0 

- 

20 

3*5 

1*0 

6*5 

1*6 

0-5 

52-5 

Dec 

0-5 

0*6 

0-5 

40 

14H) 

- 

~ 

- 

19-5 

0*6 

0*5 

3-0 

-   !    9-0 

- 

10 

29-5 

II.  St  Andreics  Bay, 

Closed 

Area. 

Feb. 

10-0 

0-5 

_ 

1-7 

0-2 

0-7 

0*2 

_ 

19*5 

4*0 

_ 

2  5 

_ 

6-5 

27 

14*5 

43*2 

Jmio 

132*5 

_ 

43-2 

1-0 

1*2 

_ 

178*0 

- 

0-2 

1*0 

18*0 

19-2 

1*0 

07 

199*0 

July 

51-0 

-. 

_ 

28-7 

-- 

1-0 

_ 

_ 

807 

_ 

0-2 

- 

18-0 

18*2 

1*0 

100*0 

August 

42-0 

_ 

_ 

48-0 

_ 

2*7 

- 

- 

92-7 

- 

- 

- 

18-2 

18*2 

0-2 

- 

111*2 

Oct. 

34-5 

_ 

_ 

37-5 

1*2 

_ 

_ 

- 

73-2 

0-2 

0*2 

1*0 

12-2 

13*7 

0-2 

0*5 

877 

Nov. 

47-0 

- 

_ 

219-0 

0-2 

_ 

- 

_ 

266*2 

0-2 

1*2 

8-5 

247 

347 

37 

2-0 

3067 

Dec. 

4-6 

- 

- 

31-6 

I'O 

- 

- 

- 

37-3 

1*6 

13-3 

10-3 

5-3 

30-6 

0-3 

5*0 

74-C 

UBcloAed 

Area. 

Feb. 

2 

2 

_ 

3 

3 

_ 

_ 

_ 

10 

49 

2 

3 

_ 

54 

2 

38 

104 

June 

87 

_ 

44 

4 

1 

_ 

- 

136 

- 

3 

29 

H 

43 

_ 

- 

179 

July 

37 

_ 

- 

15 

1 

1 

- 

- 

54 

- 

4 

16 

20 

- 

- 

74 

Autrtist 

70 

_ 

_ 

95 

_ 

_ 

_ 

165 

- 

- 

- 

13 

13 

1 

1 

180 

Ckt 

40 

_ 

- 

96 

1 

, 

- 

_ 

137 

_ 

6 

2 

14 

22 

- 

- 

159 

Nov. 

57 

_ 

- 

1012 

- 

- 

_ 

_ 

1069 

- 

1 

1 

31 

83 

- 

3 

1105 

Dec. 

~ 

~ 

~ 

~ 

- 

No 

tra 

wling 

~ 

~ 

*" 

~ 

*~ 

~ 

" 

~ 
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LIST  OF  COMMON  AND  SCIENTIFIC  NAMES  (DAY)  OP 
FISH  MENTIONED  IN  THE  RETURNS. 


Angler, 

Lophttte  piseatoHus, 

Brasaie,  or  Bib, 

Oadus  luscus. 

Brill, 

Rhomhua  Ubms, 

Butter-fish, 

Cenironotus  gtmneUus, 

Cat-fish, 

Anatrhichas  Ivpus. 

Coal-fish, 

GaduB  Virena, 

Cod, 

Gadus  morrhua. 

Conger, 

Conger  vulgaris. 

Dab,  oommon, 

Pleuronectes  UmandcL 

„  lemon, 

„         mici'ocepfidlus. 

„  long  rough, 

Htppoglosaoidea  limandoideB, 

Dog-fish,  picked, 

Aeanthiaa  vulgaris. 

Dragonet, 

CaUionymus  lyra. 

Father4a8her, 

Cottua  scorpius. 

Flounder, 

Pleuronectes  flesus. 

Fluke,  sail, 

Amogloasus  megastoma. 

Gurnard,  commoii 

I,  Trigla  gumardue. 

„        red, 

„      hirundo. 

Haddock, 

Gadus  ceglefinus. 

Hake, 

Merluccius  vulgaris. 

Herring, 

Clupea  harengus. 

John  Dory, 

Zeusfab&r. 

Ling, 

Molva  vulgaris. 

Lump-sucker, 

Cydopterus  lumpus. 

Plaice, 

Pleuronectes  platessa. 

Pogge, 

Agonus  catapTvractus. 

Ray,  sandy. 

Rada  drcularis. 

„      starry. 

„    radiata. 

„     thomback. 

„    davata. 

Rockling,        four- 

bearded. 

Motella  dmbria. 

Saithe, 

Cfadm  virens. 

Skate,  gray. 

Rata  hatis. 

Sole, 

Solea  vulgaris. 

„    black, 

II         II 

„    witch. 

Pleuronectes  eynoglossus. 

Sprat, 

Clupea  tprattus. 

Turbot, 

Rhombus  maximue. 

Whiting, 

Gadus  merlangus. 
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II.— REPORT  ON  SPANISH  SARDINES.     By  W.  Andbbson  Smith. 

In  the  principal  factory  in  Coruna  we  find  in  prominent  letters  the 
statement  that  the  fisheries  of  Galicia  maintain  50,000  families.  Ac- 
cordipg  to  Prince  Albert  de  Monaco,  at  the  present  time  16,000  fisher- 
men live  by  the  sardine  fishery  alone :  the  same  authority  mentioning 
that,  from  Bayonne  de  Galice  to  Vivero,  it  maintains  400  salting  and  pre- 
serving factories*  This  is  a  proof  of  the  exceptional  abundance  of  the 
fish,  as  in  the  other  Biscay  provinces,  such  as  Asturias  and  Santander,  all 
the  sardines  captured  are  preserved  in  tins  or  otherwise,  but  not  salted  in 
bulk. 

The  absence  of  any  important  export  of  fish  from  Scotland  to  Spain,  at 
this  time,  when  Spain  is  yet  unable  to  supply  herself  with  more  than  50 
per  cent  of  her  consumpt,  made  it  important  that  we  should  have  a  better 
knowledge  of  the  Spanish  trade,  and  ascertain  the  reason  why  our  salted 
herrings  were  practically  shut  out  from  the  Spanish  market.  The  reason 
given  by  our  Consul  at  Coruna,  that  the  conservative  habits  of  the  Qall^o 
is  against  novelty,  is  only  so  far  satisfactory  that  it  demands  that  we  give 
attention  to  the  mode  of  preparation  desiderated  in  the  Spanish  market. 
The  Consul  at  Bilbao  notes  Uiat  the  only  buyers  there  of  salted  herrings, 
when  introduced,  have  been  the  French  and  English  residents;  the 
Spaniards  preferring  their  own  cured  sardines.  Other  consuls  hold  out 
more  encouragement,  but  the  question  seems  to  us  to  be  more  one  of  mode 
of  preparation,  and  consequently  it  is  essential  in  the  first  place  to  know 
how  the  Spanish  sardine  is  manipulated. 

This  Spanish  sardine  has  become  all  the  more  important  on  account  of 
the  failure  of  the  French  sardine  fishery  for  the  last  few  years.  In  1887, 
Spain,  mainly  Galicia,  exported  to  France  1,323,413  kilos.  What  propor- 
tion of  the  export  has  been  tinned  and  re-exported  as  French  sardines,  of 
late,  it  would  be  impossible  to  say.  But  no  doubt  the  French  have  been 
obliged  to  resort  to  Spain  to  supply  their  deficiency  in  sardines  as  they 
have  long  done  for  their  wines. 

Before  examining  the  Galician  fishery  more  especially,  we  may  glance 
at  the  whole  sardine  industry.  This  may  be  divided  into  two, — that  of  the 
Bay  of  Biscay  and  the  Atlantic  coast  of  Spain,  and  that  of  the  Mediter- 
ranean. The  two  great  labourers,  scientifically,  in  these  two  fields  are 
wholly  at  variance — amicably,  and  with  a  frankness  which  is  an  honour 
to  science — as  to  the  manner  of  the  reproduction  of  their  sardines ;  and 
indeed,  they  seem  undecided  whether  the  two  fish  may  not  be  sufiiciently 
differentiated  to  be  widely  different  in  their  mode  of  life  in  the  open  and 
enclosed  seas.  The  serious  consequences  of  the  departure  of  the  sardine 
from  those  parts  of  the  coast  where  factories  are  established,  make  the 
study  of  the  movements  of  this  fish  and  their  causes  to  be  of  paramount 
importance.  The  better  to  grasp  the  problems  to  be  solved,  we  may 
give  them  in  the  words  of  Professor  Marion,  in  his  comparison  of  Pro- 
fessor Pouchet's  views  with  his  own ; — 

' .  .  .  For  him,  the  sardine  is  a  wholly  erratic  species,  approaching  the 
'shore   only   accidentally,    under    what    impulse    is    unknown,  living 

*  oonmionly  in  the  high  seas,  and  even  in  regions  the  furthest  from  the 
'  coast,  descending  to  the  abysses  of  the  ocean,  reproducing  itself  there,  far 
^  from  the  influence  of  man,  and  without  regularity,  or  at  least  without 
'  being  subject  to  the  influence  of  the  normal  succession  of  the  seasons. 
'  In  fine,  the  egg  of  the  sardine  would  probably  fall  to  the  bottom  as  soon 

*  as  it  is  expelled I  do  not,  however,  believe  that  (these  supposi- 
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*  tions)  explain  exactly  the  life  of  the  sardine.     What  1  have  seen  in  the 

'  Mediterranean  has  led  me  to  different  views The  sardine  is  in 

^  the  Mediterranean,  as  in  the  ocean,  a  nomadic  fish,  whose  movements 

*  shoold  necessarily  be  determined  by  the  two  great  causes  which  govern 
'  the  condnct  of  all  other  species,  the  constant  search  for  food  and  the  tem- 

*  porary  requirements  of  spawning.      For  in  Mediterranean  coasts,    the 

*  sardine  shows  itself  frequently  and  commonly  on  the  surface.     It  can  un- 

*  donbtedly  descend,  either  to  avoid  severe  weather^  or  to  gather  the  small 

'  creatures  on  which  it  lives,  or  for  other  causes I  may  add  that, 

^  in  the  Adriatic,  it  keeps  itself  usually  at  a  certain  depth,  whence  it  must 
'  be  attracted,  as  in  the  ocean,  with  a  bait  composed  of  broken-up  Car- 

*  cinu»  mcenas,  ....  I  believe,  indeed,  that  we  may  tind  banlfs  of  sar- 
'  dines  at  a  great  distance  from  the  shore  ;  but  I  hesitate  to  admit  not  only 
'  that  it  lives  usually  on  the  high  seas,  for  example  between  Algeria  and 

*  France,  in  the  centre  of  our  Mediterranean  basin,  but  even  that  it  pene- 

*  trates  there  regularly In  any  case,    and  without   wishing,  to 

*  deny  that  the  sardine  can  make  the  crossing  direct  from  the  Algerian  to 

*  the  Proven9al  coasts,  I  do  not  admit  that  it  proceeds  far  from  the 
'  reach  of  man,  nor  in  the  offing,  nor  to  great  depths  at  a  constant  tem- 

*  perature,  in  order  to  spawn.      I  think  that  the  sardine  throW^s  its  eggs 

*  near  the  shore,  preferably  in  sheltered  bays,  and  that  the  eggs  are  floating 

*  eggs  like  those  of  the  majority  of  commercial  (edible ! )  fishes.'  There 
seems  to  us  to  be  a  distinct  absence  of  certainty  as  to  whether  the  two 
fishes  treated  of  are  the  same  or  not.  We  are  even  disposed  to  ques- 
tion whether  the  same  fish  is  always  spoken  of  as  the  sardine  even  in  the 
same  district.  Professor  Marion  seems  to  write  of  Alosa  sardina  (no 
authority)  (see  statistics  of  taxed  fish  on  coast  of  Marseilles^),  but 
in  his  monographs  he  does  not  give  the  scientific  name.  The  same  may  be 
said  of  PoQchet)  who  only  speaks  of  *  sardine.'  Mr  Comishf  says  of  the 
pilchard :    *  It  occurs,  of  course,  ofl*  the  French  coasts  as  the  sardine. 

*  And  the  Spaniards  have  a  mode  of  curing  it  which  altogether  beats  our 
'  English  method,  as  may  be  seen  by  a  comparison  of  our  cured  pilchards 

in  this  Exhibition  with  those  in  the  Spanish  division.'  Dr  Day  seems  to 
accept  this  identification  of  the  pilchard  and  the  sardine,  in  which  Cuvier 
seems  to  have  led  the  way.  But  Couch,  who  knew  the  pilchard  better 
than  most  other  naturalists  can  pretend  to  do,  arrives  at  a  different  conclu- 
sion.     Writing  of  a  small  catch,  he  says  :  *  In  the  year  1843  six  hogs- 

*  he^ds  of  (pilchards)  taken,  the  fish  about  6  inches  long,  and  multitudes 

*  are  so  small  as  to  pass  through  the  njeshes  of  the  drift-nets.  They  are 
'  marked  with  spots  along  the  sides,  which  grow  faint  and  disappear  as  the 

*  colours  fade.     Compared  with  a  pilchard  of  the  same  size  I  find  the 

*  marking  of  the  head  different ;  the  plate  encircling  the  eye  on  its  lower 

*  part  and  under  being  narrower,  and  gathered  on  the  lower  margin,  where 

*  the  pilchard  is  plain.  The  sardine  appears  to  be  the  only  fish  of  this 
'  family,  except  the  pilchard,  that  has  the  dorsal  fin  at  the  centre   of 

*  gravity.'  J  The  Cornish  fishermen  who  are  in  the  habit  of  visiting  the 
Galician  coast  seem  to  consider  the  large  sardine  as  distinct,  diffei-ing  at 
least  in  certain  seasons  from  the  pilchard,  and  some  we  observed 
seemed  smaller  in  the  scale  and  more  brilliantly  marked  when  fresh,  than 
the  pilchard.§  In  any  case  it  would  appear  to  be  a  local  variety,  as  the 
sardine  is  often  in  best  condition  when  the  pilchard  is  out  of  condition. 

•  Travaux  de  Zoologie  Appliqudc,  1889  {Station  Zoologique  cCEivdomrhe\  p.  8. 

t  Papers  of  the  G&tifercTices  (London,  1883). 

$  Couch's  History  of  the  Fishes  of  the  British  Islaiids,  vol.  iv.  p.  112. 

§  yarrell  says  :  '  Tho^''  fre(|uent  the  French  coasts  and  are  seen  on  those  of  Spain  ; 

*  but  on  neither  in  considerable  mmibers,  or  with  much  regularity.' 

L 
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The  immatare  sardineB  usually  tinned  have  been  considered  sprats,  and 
the  term  Sprattus  applied  to  them,  but  Pouchet  writes  of  the 
sprat  in  1889  :*  'This  has  made  its  appearance  in  prodigious  quantities 
'  in    the    Ba^  of  Douamenez,  where  they  have  fished  it  with  seines, 

*  which  they  tolerate  for  this  fish,  but  throw  every  difficulty  in  the  w^  of 

*  their  use  for  the  sardine.  The  sprat  appears  in  enormous  shoals,  all  of 
'  small  fishes  of  an  average  of  80  mm.  (the  largest  90,  the  smallest  65),  and 
'  weighing  about  3  grammes.     This  fish,  too  small  for  the  factory  and  to  do 

*  up  in  tins  like  the  sardine,  has  been  sold  by  the  barrel  as  manure.  Cer- 
'  tain  fishing  boats  combine  for  the  seining,  two  and  two,  taking  up  to  50 

*  barrels  daily.  The  weight  of  the  barrel  is  from  160  to  170  kilos. 
'  This  gi^at  destruction  of  fish  has,  as  usual,  called  forth  recriminations. 

*  Many  small  sardines  are  declared  to  be  amongst  the  sprats.     In  a  parcel 

*  of  47  of  these  fishes  that  I  have  received,  and  had  certainly  not  been 
'  picked,  not  a  single  sardine  was  foand.     The  hints  given  me  by  the 

*  Commissary   of    Marine    Registration    at     Douarnenez    confirm    my 

*  observations  as  to  this :  "  I  am  informed,"  he  writes  us,  "  as  to  the 
'  question  you  have  put  to  me — the  proportion  of  small  herrings  taken 

*  with  the  sprat  is  much  less  than  I  fancied;  it  is  estimated  at  1  per  10000 
'  at  the  most." '  A  few  young  herring  in  the  same  way  are  found 
amongst  our  sprats,  only  frequently  to  a  far  greater  extent.  Yet  it  is 
but  comparatively  recently  that  the  sprat  and  herring  have  been  clearly 
demonstrated  to  be  distinct,  and  we  doubt  not  the  same  uncertainty  pre- 
vailed between  the  sardine  and  the  sprat  formerly  in  France.  This  makes 
it  the  more  necessary  that  care  should  be  taken  in  the  definition  of  the 
particular  species  investigated,  more  especially  as  we  learn  from  Couch 
that  three  separate  species  were  known  in  the  Mediterranean  by  the  name 
of  Sardine. 

From  the  above  quotation  it  is  clear  that  it  was  the  dimensions  of  the 
sprats  taken,  as  too  small  for  tinning,  that  alone  prevented  them  beins 
don 3  up  as  sardines;  and  it  is  quite  possible  that  the  young  of 
various  species  or  varieties,  as  well  as  the  smaller  species  themselveSy  may 
be  tinned  under  the  generic  name  of  Sardine. 

As  to  the  sardine  proper  of  the  Atlantic  coast,  we  are  disposed  to  view 
it  as  differing  from  the  pilchard  to  some  small  extent ;  while  the  pilchard 
at  the  same  time  occasionally  visits  the  coast  of  Galicia,  and  a  stray  school 
of  the  mature  sardine  may  reach  the  coast  of  Cornwall  But  we  cannot 
view  the  difference  as  greater  than  that  found  between  the  herrings  of 
different  Scottish  lochs. 

The  fact  that  the  sardine  as  usually  tinned,  however,  is  the  immature 
fish  of  one  of  the  herring  tribe,  points  to  the  reason  why  it  is  superior  for 
this  purpose  to  a  mature  or  comparatively  mature  fish  like  the  sprat, 
whose  bones  are  m^re  calcareous,  and  less  gelatinous.  So  that  young 
herring  of  the  same  size  would  really  he  better  fitted  for  competing  with 
the  tinned  sardine  trade  than  the  sprat.  But  the  sardine,  as  tinned,  is 
more  a  question  of  size  tliaii  of  Hpecies,  like  our  wliitebait  in  all  likelihood.t 
The  great  sardine  fishery  of  Galicia,  however,  is  quite  a  different  matter, 
and  may  be  considered  as  a  duplicate  of  the  pilchard  fishery  of  Cornwall. 
Leaving  aside  the  question  of  identity  of  species,  both  are  fishes  of  some  eight 
to  ten  inches  long,  both  are  captured  close  inshore  at  certain  seasons  with 
great  seines,  and  both  are  specially  treated  for  the  southern  markets.     Mr 

*  Rapport  sur  la  Sardine.  Extracted  from  Jou/mal  d'Anatomie  et  de  Pkysioloffie, 
July-August  1S89,  p.  391.     Note  2. 

t  J.  tT  Cunningham  of  Plymouth  Laboratory  informs  me  he  has  never  found  any 
sprats  in  sardine  tins,  but  this  is  probably  due  to  the  greater  care  exercised  in  the 
higher  class  tinned  fish  sent  to  the  English  market. 
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Cornish  ia  a  note  observes :    'There  are  two  open  ban^ls  of  the  fish 

*  exhibited'H)ne  at  each  end  of  the  weatermost  case  in  the  Spanish  Court. 
'  One  is  labelled  'Tressed  Sardines/' and  the  other  '*  Salted  Sardines,"  but 
'  they  are  both  of  them  pilchards,  more  cleanly  cured  than  is  oar  wont.' 
It  is  somewhat  notable  to  find  that  the  immature  pilchard  is  now  rare  in 
Cornwall ;  while  the  sardine  as  it  advances  in  size  disappears  from  the 
French  coast  in  the  autumn  just  before  the  shoals  of  large  pilchards  appear 
on  the  Cornish  coast  at  St  Ives — October  or  November.  At  Concarneau 
M.  Pouchet  observed  the  sardine  as  fished  from  31  March  to  26  October 
when  they  seemed  to  keep  advancing  in  size — say  from  107  mm. 
to  190  and  217  mm. ;  but  the  progress  was  not  opnstant,  nor  the 
shoals  'graded.'  The  ovaries  were  only  found  mature  in  the  large  sardine 
called  transitory  (Goureuse)  or  {Sardine  de  dinve)  drift  herring.  *  Un- 
'  happily  the  continual  change  of  place  and  final  disappearance  of  the 

*  "  baited  "  sardine  (de  rogue)  in  the  autumn  deprives  us  of  the  principal 
'  data  necessary  to  approach  the  interesting  problem  of  the  continuance  of 
'  the  growth,  as  well  as  the  age  of  that  which  visits  us  in  summer.' 

The  largest  sardines  at  Concarneau  were  therefore  from  8  to  9  inches  in 
length,  and  these  were  what  are  named  Sardine  de  derive  :  the  Sardine  de 
rogue — that  taken  by  baiting  the  nets,  according  to  Pouchet — *  is  a  young 
'  sardine  which  has  never  spawned  at  all,  and  which  disappears  from  the 
'  French  waters  well  before  the  maturity  of  its  ovaries.  It  is  further  to 
'  be  noted,  that  with  the  sardine  the  development  of  the  testes  or  of 
'  the  ovaries  is  very  unequal,  not  only  in  individuals  of  the  same  size 
'  taken  at  different  times  during  the  season,  but  in  individuals  of  different 
'  sizes  taken  at  the  same  moment.' 

The  Mediterranean  sardine  does  not  seem  to  be  quite  so  large.  Marion 
writes :  * — '  From  December  to  March,  large  specimens  only  are  fished,  15 
'  to  16  cm.  (under  6  inches).  Barely  at  the  same  period  smaller  fishes  of 
'  9  to  10  cm.  are  taken  (under  4  inches).  While  the  larger  have  their 
f  sexual  organs  in  a  mature  condition,  the  smaller  have  only  rudimentary 
'  reprodactive  oigans.  ....  The  bands  which  continue  to  pour  in  in 
'  Aj)ril,  May,  June  and  even  up  to  September,  are  always  composed  of 
^  large  sardines ;  but  from  the  month  of  July,  troops  of  small  fishes  are 
'  added  to  the  adults.    These  sardines,  measuring  scarcely  6  to  7  cm.  (2| 

*  inches),  soon  occupy  the  whole  gulf.     In  October,  when  the  fishery  is 

*  resumed,  these  same  individuals  reach  9  to  10  cm.  They  remain  in  winter 
'  alongside  the  oth^s,  but  notably  less  numerous.' 

Again  he  remarks :  f — '  In  April  and  in  the  first  days  of  May,  bands 

*  of  Alevins,  identical  with  the  Normata  of  Nice,  3  to  4  cm.  (1^  inch),  show 
'  themselves  in  quantity  in  the  Gulf  of  Marseilles,  and  are  killed  in  con- 
'  aiderable  numbers  by  the  net  called  mugeliero.  It  is  reasonable  to 
'  suppose  that  these  same  Nonnats  of  April  become  the  little  sardines  of 
'  6  to  7  cm.  (over  2^  inch)  in  July,  increasing  until  they  almost  reach  the 
'  adult  size  in  November.  These  yearlings  develop  alongside  large 
'  sardines  of  15  to  16  cm.  (6  inches)  which  represent  an  older  generation. 
'  From  the  first  days  of  November,  the  ovaries  of  these  larger  fishes  are 
'  full  of  well  developed  ova,  measuring  0*7  mm.  to  0*9  mm.  The 
'  testes  are  at  the  same  time  in  a  state  of  repletion.  There  is,  at  the 
'  same  time  established  a  sufficiently  great  inequality  of  sexual  maturity 
'  between  the  various  individuals  examined,  which  shows  us  that  they  do 
'  not  all  deposit  their  spawn  exactly  at  the  same  period.  This  state  of 
'  the  sexual  glands  continues  to  the  end  of  February.     I  have  sometimes 

*  Marion,  22nd  May  18S8.     *La  Sardine  sur  lea  c6tes  de  Marseilles'  Comptes 
rendus  da  Uances  de  VAcadimie  des  Sciences^  t.  cvi.,  p.  2. 
t  M.  A.  F.  Marion,  loc  ciL 


Digitized  by  VjOOQIC 


164  Part  III. — TerUh  Annual  Beport 

*  seen  in  March,  from  the  let  to  the  6th,  females  whose  ovaries  were 
'  manifestly  emptied,  but  which,  at  the  same  time,  contained  still  some 

*  large  ova  measuring  1  mm.'  M.  Marion  concludes  that  the  sardine 
spawns  from  October  to  March,  but  never  in  the  summer  months,  that  its 
ova  are  pelagic  as  are  those  of  the  anchovy,  that  although  not  proved^ 
still  in  combination  with  the  observations  of  Dr  Raffaele  at  Naples,  he 
looks  upon  the  evidence  as  incontestible.  He  also  desires  to  control,  if 
not  altogether  stop,  the  destruction  of  Alevins  at  present  carried  on  with- 
out hindrance  on  all  the  littoral  of  the  south  of  France. 

There  is  an  essential  difference  between  the  views  of  M.  Pouchet  and  M. 
Marion.  Both  note  the  irregularity  of  condition  as  to  sexual  maturity, 
both  have  two  classes  of  sardines  of  different  sizes — the  one  immature — ^the 
other  ripe  or  ripening.  But  in  the  case  of  the  Mediterranean  fish  the  ova 
are  apparently  thrown  before  the  fish  leaves  the  coast,  while  M.  Poudret 
finds  no  evidence  of  the  fish  spawning  until  they  leave  in  a  ripe  condition 
(the  Sardines  de  denve).  At  least,  he  remarks  that*  *  the  sardines  ready 
'  to  spawn,  regularly  show  themselves  on  our  coasts,  mostly  during  the 

*  months  of  April  and  May  :  that  he  has  never  found  eggs  of  the  sardine 
'  in  the  sea  at  Goncarneau,  although  his  attention  was  specially  culled  to 
'  this  point ;  and  finally,  that  they  never  meet  on  the  oceanic  coast  the 

*  young  sardine  called  "  pontine  "  in  the  Meditermnean.'  All  these  facts 
point  to  the  pelagic  character  of  the  sardine  in  his  view,  and  that  the  first 
months  of  its  existence  are  passed  in  the  unknown  regions  of  the  Atlantic. 
He  looks  upon  those  sardines  that  come  in  during  the  winter  as  stragglers 
and  strayed,  leaving  behind  the  regularly  defined  migrations. 

The  smallest  sardine  that  showed  mature  ova  to  Pouchet  was  193  mm., 
say  7f  inches,  much  longer  than  the  mature  fishes  of  the  Mediterranean. 
This,  too,  when  the  Mediterranean  sardine  spawns  from  October  to  March^ 
while  that  of  Goncarneau  is  only  found  mature  in  April  and  May.  Agaiot 
the  Prince  of  Monaco  in  his  admirable  Monograph  of  the  Sardine  on  the 
Coasts  of  Galicia  says,  *  Towards  the  month  of  December,  it  will  confide  its 

*  ova  to  the  herbage  which  carpets  the  bottom,  and  it  will  then  make  an 

*  excursion  into  the  profound  depths  which  are  in  the  vicinity.'  The 
Prince  gives  us  no  reasons  for  this  belief,  and  is  evidently  imbued  with  the 
ideas  of  Pouchet  on  the  subject,  as  to  the  eggs  being  demersal 

The  pilchard  spawns  at  the  same  time  as  the  sardine  according  to 
Couch,  *in  Apnl  ayid  May  they  are  habitually  prepared  to  shed  their 

*  spawn,  which  they  now  do  at  a  further  distance  from  land,  and  even 
'  deeper  water  than  is  the  case  at  the  warmer  season  of  autumn,  i^hen 

*  again,  early  or  later,  they  perform  the  same  function' — October — *the 

*  season  of  spawning  after  the  Equinox,* 

Let  us  leave  aside  the  Mediterranean  sardine,  and  consider  the 
Oalician  which  spawns,  according  to  the  Prince  of  Monaco,  ai  the  bottom 
in  December,  anrt  is  there  called  *  the  pilchard  ;'  the  Goncarneau  sardine 
which  is  only  found  mature  ia  Airril  and  May ;  and  the. Cornish  pilchard 
which  is  mature  and  re>nly  to  siiawii  also  in  April  and  May^  as  well  as 
in  the  autumn.  The  sardine  of  Goncarneau,  according  to  Pouchet,  must 
spawn  on  the  bottom  and  in  deep  water,  as  its  eggs  are  never  found  by 
him  on  the  surface  at  the  time  when  the  fish  are  ripe.  The  pilchard  of 
Cornwall  spawns,  according  to  Couch,  on  the  surface  in  great  glutinous 
masses— which  ought  surely  to  be  readily  seen  if  thrown  near  Con- 

We  know  that  the  herring — a  closely  allied  fish  to  the  pilchard — 
spawns  at  the  bottom  in  glutinous  masses,  while  the  egg  of  the  sprat^  also 

*  Pouchet,  Extrait  du  Journal  d* Anatomic  et  de  Physiologic,  No.  de  Nov,  Dec 
1890. 
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ft  closely  allied  fish,  seems  to  be  pelagic     Professor  M*Into8h's  statement 
xm  the  subject  is  as  follows : — 

*  The  eggs  of  the  sprat  appear  from  St  Andrew's  Bay  and  the  Forth  in 

*  March  and  May,     They  are  very  frequently  met  with  in  April  and  May, 

*  andoften  in  the  bottom  net  in  profusion,^  *     The  Italics  are  ours, 

Now  this  is  the  same  spawning  season  as  the  sardine,  Ajrril  and  May, 
and  tbev*  pelagic '  ova  of  this  fish  are  found  in  the  bottom  net  in  pro/u- 
sion^  Is  there  here  an  explanation  of  the  difference  of  opinion  as  to  their 
deposition,  and  their  absence  from  the  surface  nets  at  Concarneau  ?  We 
want  more  light  on  this  matter.  As  while  specific  gravity  may  affect  them 
in  St  Andrews  Bay  and  the  Forth,  it  cannot  do  so  in  the  Bay  of  Biscay  ? 

Meantime  we  have  the  opposing  views  of  those  who  fancy  that : 

1.  *  The  sardine  oomee  from  the  North  to  the  South.  The  fishermen  of 
'  Coruna  say  that  between  July  and  September  the  sardine  enters  the 

*  bays  in  quantity  with  the  wind  to  the  north-east  which  causes  a  current 

*  on  the  coast  towa^rds  the  north,  and  this  tendency  to  shelter  itself  against 

*  an  impulse  towards  the  north,  agrees  with  the  above  old  established 
'  opinion. 

2.  *  That  the  sardine  proceeds  fi^om  the  South  to  the  NoiHi.  This  view 
'  is  based  on  the  fact  that  the  sardine  fished  in  Biscay,  towards  the  com- 

*  mencement  of  spring,  could  not  visit  England  until  the  autumn,  when 
^  mnch  larger. 

3.  *  To-day  certain  fishermen  in  Gralicia  believe  that  the  sardine  comes 
'  from  outside,  and  some  captains  declare  they  have  seen  it  about  15  miles 

*  from  the  land/  f 

That  there  is  a  remarkable,  if  not  absolute,  similarity  of  species  between 
the  sardine  and  the  pilchard  no  one  can  now  "^ell  doubt.  But  we  do  doubt 
most  emphatically  that  either  the  sardine  of  Galicia  or  of  Concarneau 
belongs  to  the  same  shoals  as  the  pilchards  of  Cornwall,  or  those  of  the 
souUi-east  of  Ireland.  The  probability  is  that  all  are  shoals  of  varieties 
of  the  same  species  depending  upon  locality  and  food  for  the  slight  variation. 

The  great  depths  of  the  Rios  of  Galicia,  or  close  by,  are  given  as 
reason  for  the  constant  regard  of  the  sardine. for  the  district.  While 
other  regions  have  been  subjected  to  their  intermitted  attentions, 
Galicia  has  never  failed  of  their  attendance.  The  idea  seems  to  be  that 
the  fish  retire  to  these  depths  to  escape  from  turbulent  waters,  or  to 
reach  a  milder  temperature.  But  the  experiments  and  observations  of 
Pouchet  do  not  seem  to  have  given  any  support  to  the  temperature 
theory,  as  neither  the  prevalence  of  the  fish  themselves,  nor  of  their  food, 
teem  to  be  regulated  by  thermometrical  readings,  j: 

The  great  probability  is,  however,  reasoning  from  analogy,  that  the 
sardine  of  Galicia, although  closely  resembling  the  Cornish  pilchard,  is  local. 
It  is  extremely  delicate  in  its  mature  condition,  and  of  particularly  fine 
flavour ;  and  tdthongh  we  cannot  say  the  same  of  the  Gralician  tins  of  small 
sardines,  compared  with  the  French,  the  likelihood  is  these  are  injured 
by  lack  of  skill  and  care  in  the  preparation.  For  the  tinning  of  sardines 
is  a  quite  recent  industry  compared  with  the  preserving  of  the  matui^d 
fish  in  Galicia ;  and  even  on  the  Biscay  coast  of  France,  the  quality  is, 
and  has^  always  been,  most  irregular,  and  largely  dependent  upon  the 
district  and  the  character  of  the  ground. 

The  conditions  of  these  ^tinnable'  sardines,  which  are  young  fish 
'  on  the  feed,'  and  largely  attracted  by  the  use  of  cod  roe  as  bait — 

*  Eighth  Annual  Heportf  p.  284.  +  Prince  de  Monaco,  op.  eit.,  pp.  4-5. 

t  *  The  action  of  the  temperature  ia  not  clearly  appreciable,  and  the  effects  that 

*  one  might  attribute  to  it,  are  easily  attributable  to  other  causes  acting  at  the  same 
'  time.     The  same  remark  applies  to  the  ligJU," — Pouchet. 


Digitized  by  VjOOQIC 


166  Part  IIL— Tenth  Annndi  Report 

*  Sardine  de  rogue/ — must  be  dependent  upon  their  food,  and  it  wcmld 
seem  thus  that :  '  at  Concameau,  there  are  (stomach  contents),  according^ 
'  to  the  season,  copepoda,  embryos  and  eggs  of  spiall  Crustacea,  annelids, 

*  infusoria,  radiolaria,  everywhere  low  class  plants,  such  as  diatomacea.* 
The  special  interest  attaching  to.  the  viscera  collected  in  Galicia  consists  in 
the  enormous  quantity  of  infusoria  which  were  found  in  them.  '  Accord- 
'  ing  to  the  calculation  of  two  assistants,  the  contents  of  one  of  the 

*  intestines  (not  including  the  oesophagus,  the  stomach,  and  its^cul  deaae), 
'  might  be  taken  as  twenty  millions  of  peridinea  of  a  single  species 

*  {Peindinitim  polt/edricum,  Pouchet).'  * 

We  have  unfortunately  not  such  a  series  of  investigations  into  the 
sardines  of  Qalicia  as  into  those  of  France,  nor  have  we  sufficient 
knowledge  of  the  temperatures  and  bathymetrical  data  from  which  to 
draw  conclusions.  But  the  variety  of  temperatures,  owing  to  the  great 
depths  outside,  and  the  gulf  stream  closely  impinging  upon  the  Galician 
coast,  enabling  the  fishes  which  are  delicate  to  escape  from  unsuitable 
conditions  within  a  very  short  distance,  must  have  some  influence. 

The  principal  fishery  under  the  Cornish  system,  of  great  seines  for  enclose 
ing,  and  small  tuck  seines  for  capturing  afterwards,  we  were  unable  to  see  in 
its  full  strength  in  Coruna.  Indeed,  this  fishery  must  be  considerBd  to  be 
in  its  decline,  and  scarcely  suitable  for  the  modem  conditions  of  the  P(a7«f 
Coruna,  at  the  very  head  of  which  it  was  carried  on.  The  fishery  could 
only  be  conducted  when  the  shoals  of  sardines  had  reached  the  inner 
portion  of  the  bay  where  the  depth  was  suitable  for  the  nets  employed, 
and  this  naturally  would  only  take  place  where  they  were  not  broken  up 
on  the  way  thither.  But  of  recent  years  the  bay  seems  to  liave  become 
much  more  frequented  by  steamers,  and  whether  from  this  cause  or  soma 
other  more  natural,  the  great  shoals  seem  to  have  ceased  entering  to  the 
proper  position.  The  result  of  this  is,  that  in  place  of  nine  factories  as 
fiitherto,  this  year  all  have  ceased  operations  but  two — being  those  of 
wealthy  firms  of  old  standing,  capable  of  tiding  over  a  few  years  of 
depression.  These  establishments,  both  of  which  we  visited,  and  of  which 
we  saw  the  equipments,  are  very  large,  and  the  mode  of  conducting  the 
business  is  such  as  to  require  very  large  captures  of  fi^  to  suitably 
remunerate  the  investors.  The  main  seines  are  very  extensive,  piled  up 
in  huge  barges,  manned  by  crews  of  men  paid  partly  by  wage,'  partiy  by 
share  in  the  produce.  They  are  said  in  Coruna  to  hang  about  the  public 
houses  i^iting  for  the  order  to  embark,  and  to  be  of  no  very  good  type ; 
but  they'^eemed'to  us  fairly  stout,  and  well-clad  men,  of  by  no  means  a  bad 
type.  About  five  in  the  evening,  they  may  be  seen  embarking  on  the  barges 
moored  off  the  factories,  with  the  nets  on  board,  and  rowing  off  for  the 
fishing  ground,  where  they  watch  all  night.  The  best  portion  of  the  bay 
is  buoyed  off  into  four  portions  where  the  seines  can  be  handled  satisfac- 
torily, and  the  owners  of  the  factories  have  the  right  to  draw  the  seine  on 
these  time  about.  Now  that  they  have  been  reduced  to  two,  the  difiiculty 
of  arranging  is  greatly  reduced,  and  all  the  vessels  (barges  and  boats)  go 
off  together  to  the  fishing  ground.  The  barges  may  be  seen  moored 
during  the  day  w^ith  the  net  under  a  covering.  The  main  barges  contain 
the  seine  net,  the  reserve  seine,  and  the  tuck  seine  separately ;  smaller 
vessels  carry  the  equipment — such  as  the  hauling  ropes  each  nearly  a  mile 
and  a  half  in  length, — and  are  afterwards  em|Jloyed  to  carry  ashore  the  catch. 

When  the  fish  are  sighted  the  great  seines  ai'e  set  as  on  bur  own  coast; 
the  tow  ropes  carried  ashore  to  the  capstans  up  the  beach,  and  when  the 
fish  are  properly  surrounded  the  nets  are  anchored,  and  the  fish  sometimes 
kept  in  them  with  a  cordon  of  boats  around  for  a  week  or  two,  until  the 

*  Prince  Albert  do  Monaco,  op.  o^,  p.  7. 
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contents  are  steadily  worked  ofif  in  the  factories ;  but  this  does  not  often 
happen  now.  The  seines  are  corked  above,  but  not  leaded  below  for  fear 
of  injury  to  the  bottom  and  the  life  there,  the  net  being  kept  down  with  a 
triple  ply  of  ropes.  The  great  seine  is  660  yards  long  and  33  deep.  The 
meshes  of  the  wings,  whidi  are  detached  when  the  net  is  enclosed  around 
the  fish  and  the  supplementary  portion  added,  is  0*030™.  that  of  the  centre 
0*015™.  The  object  is  to  allow  the  small  fish  to  escape  during  the  oper- 
ation which  takes  some  10  or  12  hours  to  complete. 

The  quantities  taken  formerly  on  these  occasions  are  almost  incredible. 
One  of  these  large  seines  can  enclose,  and  the  factory  work  off,  39  barges 
of  fish,  each  load  worth  £500,  and  altogether  containing  5  million  fish. 
These  are  thrown  into  70  stone  troughs  of  great  size,  in  two  long  ranges  up 
the  factory — the  surface  on  a  level  with  the  floor  nearly — for  convenience, 
and  covered  with  heavy  wooden  lids.  These  are  carefully  made  to  hold 
upwards  of  50,000  fish  each.  The  fish  are  salted  in  layers  as  they  ,are 
placed  in  the  stone  vats,  and  left  there  for  some  time,  according  to  pressure 
in  the  factory — generally  15  days.  A  great  amount  of  space  is  required 
for  such  an  extensive  establishment,  and  the  capital  invested  in  the  prin- 
cipal factory  is  not  lesa  than  £12^000,  idle  except  dur4ng  the  sardine  fish- 
ing. The  fish  having  J^een  delivered  from  the  barges  on  two  sides  of 
the  factory  are  turned  over  with  shovels,  and  salted  with  seived  salt,  ere 
being  consigned  to  the  stone  vats.  Taken  from  thence  they  are  skewered 
in  twenties,  undergo  four  washings,  and  are  then  ready  for  the  barrels. 
It  must  be  ^  well  understood  that  these  sardines  are  not  the  immature  flsh 
that  are  tinned,  but  fish  up  to  7  inches  long  that  are  prepared  for  keep- 
ing in  hot  weather,  and  consequently  are  better  suited  for  the  Spanish  and 
Mediterranean  markets  than  our  ordinary  Scotch  herring.  While  the 
sardine  is  commonly  left  for  a  fortnight  in  the  stone  tanks  covered  with 
salt,  the  [Hlchard  of  Cornwall  is  often  three  months  or  more  in  salted  heaps 
ere  being  finally  treated  for  the  Italian  market. 

After  being  washed  as  above  the  sardines  are  laid  in  the  barrels  and' 
piled  up  until  they  reach,  according  to  the  size  of  the  barrels,  from  7 
inches  to  perhaps  a  foot  above  the  top  of  the  barrela  On  the  surface  of 
this  a  lid  like  a  daunt  is  placed,  and  the  barrels  set  in  rows  under  a  series 
of  levers  formed  of  long  beams  of  wood.  One  end  of  the  beam  is  fited  to 
the  floor — several  systems  being  employed — and  the  other  end  is  weighted 
by  a  heavy  stone  with  a  ring  attached.  The  lever  in  its  lower  length 
crosses  the  top  of  the  barrel  and  brings  a  steady  pressure  to  bear  upon  it, 
with  the  result  that  the  oil  is  slowly  expelled  along  with  the  surplus  brine. 
This  runs  along  a  channel  in  the  stone  floor  to  the  far  end  of  the  long 
shed,  where  it  is  received  in  a  system  of  tanks.  The  first  tank  holds  say 
3  hogsheads  of  the  combined  liquor,  from  the  upper  portion  of  which  the 
higher  stratum  (of  pure  oil)  flows  over  into  the  oil  tank.  From  the  bottom 
of  the  first  tank  the  heavy  brine  runs  away,  the  division  thus  taking  place 
automatically.  There  is  a  great  difference  in  the  quantity  of  oil  taken 
from  the  summer  and  winter  fish,  as  might  be  expected,  the  summer 
sardine  supplies  a  barrel  of  oil  to  every  24,000,  while  in  the  winter  months 
800,000  fish  are  required  to  supply  the  same  quantity.  From  time  to  time 
the  barrels  are  examined,  the  weights  increased  and  the  pressure  maintained 
tintil  the  proper  quantity  of  fish  is  pressed  down  into  the  receptacla 
The  smallest  keg  is  24  hours  under  the  press,  with  additional  leverage  or 
weights  every  few  hours.  No  other  system  is  so  good  as  this  leverage 
one.  Screw  presses  have  been  introduced  into  Cornwall  for  the  pilchard 
fishery,  but  the  pressure  is  not  so  equal  and  steady,  but  only  increased  by 
spurts  in  place  of  continuously  following  the  depression  of  the  fish  in  the 
barrel  as  is  the  case  with  the  levers.     The  barrels  are  markedly  distinct 
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from  thosQ  of  Scotland  used  for  herring.  They  are  specially  made  some^ 
"what  open  to  permit  the  escape  of  the  brine  and  the  oil  They  are 
broader,  squatter  and  have  a  greater  range  of  sizes  ;  while,  owing  to  t£e  ab- 
sence of  any  necessity  for  being  absolutely  water-tight,  they  are  of  inferior 
manufacture  generally  to  our  well-made  barrels.  While  this  openness  in 
the  barrel  is  undoubtedly  useful  for  the  purpose  intended,  it  is  not  advan- 
tageous when  it  goes  into  the  market,  as  the  air  gets  more  readily  even 
at  the  best-packed  fish,  and  cannot  fail  to  facilitate  putrefaction.  We  be- 
lieve that  well-packed,  well-cured  Scotch  herring  of  medium  size  would 
compete  satisfactorily  with  those  Spanish  fish,  and  yet  these  latter  are  too 
small  to  enter  into  competition  with  our  own  in  our  principal  market& 

These  Spanish  barrels  are  of  various  sizes,  and  it  may  be  of  some 
utility  to  know  exactly  what  these  are,  so  that  the  custom  of  the  country 
may  be  so  far  met  by  the  merchants  who  may  wish  to  take  advantage  of  the 
Spanish  market.     Tlie  sizes  are  : 

1st,    20  in.  deep,  2  ft.  2  in.  diameter,  holding  262  kilos. 
2  ,,  „       196     „ 

8  ))  „        70    „ 

S  ,»  i»        45    „ 

4:  „  „  24:        „ 

The  prices  of  course  vary  with  the  season,  but  when  No.  4  contains  1000 
fish  it  fetches  roughly  16  pesetas,  and  if  containing  1300  fish — it  brings  12 
pesetas  or  10s.  Sterling. 

While  there  are  distinct  advantages  in  the  Spanish  mode  of  packing, 
requiring  less  skill  in  the  making  of  barrels,  less  space,  consequently  saving 
cost  of  transit,  and  less  weight,  as  the  brine  and  the  oil  are  removed, 
yet  the  counterbalancing  disadvantages  are  also  evident.  Thus  tbo  o^ien 
chinks  admit  air  and  do  away  with  much  of  the  advantage  of  close 
packing ;  the  absence  of  brine  demands  heavy  previous  salting ;  and  the 
fish  have  neither  the  appearance  nor  the  fresh  smack  of  our  own  best- 
cured  fish.  At  the  same  time  the  same  class  of  fish  as  that  for  the  Baltic 
would  require  better  salting  for  the  Spanish  market,  and  it  is  pro- 
bable that  mattie  herring  would,  on  the  whole,  be  better  suited  for  this 
market  than  the  larger  classes. 

The  largest  casks  are  called  2  to  a  pipe — next  3  to  a  pipe,  while  the 
smallest  tubs  are  for  America. 

Sometimes  for  special  markets  they  are  not  pressed,  but  put  in  tight 
barrels :  even  then  however,  the  barrels  are  not  headed^  but  only  covered. 
The  firm  of  Maristany  Brothers,  Coruna,  alone  can  press  300,000  fish  at 
one  time.  The  establishments  in  geneml  are  well-aired  and  very  extensive, 
so  as  to  push  through  a  heavy  fishing. 

Besides  the  large  full-grown  sardines  this  firm  prepares  the  small  fish 
in  tins,  which  sell  at  40  pesetas  per  100,  or  4d.  each  wholesale.  The  Noya 
factory  sells  a  smaller  tin  wholesale  at  2d.  each  ;  but  either  the  oil  used,  or 
the  mode  of  preparation  of  the  latter  was  distinctly  inferior  to  that  of  the 
French.  We  cannot  believe  that  the  fish  are  inferior  in  any  way,  as  all 
we  partook  of  were  remarkable  for  delicacy  of  flavour. 

It  is  now  practically  accepted  that  the  pilchard  and  sardine  are  defado 
the  same  species,  nor  can  we  note  any  specific  diflference  between  them  as 
taken  simultaneously  off  Goruna  and  ofi*  Looe  in  Cornwall.  The  discussion 
that  has  arisen  as  to  the  pelagic  or  demersal  character  of  the  ova  of  the 
sardine  must  be  consideredin  the  latest  light  of  the  investigations  made  by 
Mr  Cunningham  at  Plymouth,  for  we  have  no  reason  to  separate  the  sardine 
from  the  pilchard  in  this  connection.  In  *  Reproduction  and  Development 
of  Teleostean  Fishes,*  Mr  Cunningham  found  the  pilchards'  eggs  to  float 
on  expulsion.     He  found  the  pilchard  to  spawn  far  out  at  sea, — some  20 
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*or  ^G  miles — ^the  epawning  or  ripe  fish  never  being  taken  inshore  as  in  the 
case  of  the  herring;  but  only  ^  immature  or  shotten  fish  on  the  feed'  So 
Cornish  :  '  before  our  pilchard  season  commences,  numerous  shoals  of  very 
'  large  pilchards  are  met  with  by  our  mackerel  drivers  in  the  deep  sea,  8 
'  leagues  and  over  south  and  west  of  the  Scilly  Isles.  These  laige  pilchards 
'  are  mostly  females  full  of  roe  ready  to  be  shed  and  unlike  most  fish  in 
'  that  condition  are  so  dry  and  tasteless  as  to  be  utterly  useless  as  food.'^ 

These  ova  compare  exactly  with  Raffaele's  figures,  considered  by  him  to 
be  pilchard.  They  could  not  possibly  be  herring  ova,  which  are  de- 
mersal. They  could  not  be  anchovys'  ova  these  being  spherical  in  shape. 
They  could  not  be  sprat  ova,  as  these  have  not  an  oil  globule.  All  these 
considerations  led  Mr  Cunningham  to  support  the  view  of  Marion  that 
the  pilchard  ova  were  pelagic  Since  then  he  has  hatched  out  the  ova 
and  carried  the  larva  to  the  same  stage  as  those  takwi  in  the  tow-net. 
So  that  we  may  now  accept  it  as  assured  that  the  pilchard  ova,  like  that 
of  the  anchovy  and  sprat,  are  pelagic,  and  thus  difier  entirely  from  the 
herring,  otherwise  so  closely  allied  to  all  three.  One  objection  to  the 
reasoning  of  M.  Pouchet  is  his  apparent  disregard  of  the  fact  that  the 
ripe  ova  of  some  fishes  when  expelled  or  before  expulsion  increase  in  size, 
and  consequently  decrease  in  specific  gravity,  so  tliat  the  placing  of  im- 
perfectly ripe  ova  in  the  water  is  no  test  of  their  conduct  under  natural 
conditions.  In  any  case,  Cunningham's  recent  observations  seem  to  have 
placed  the  pelagic  character  of  the  pilchard  ova  beyond  question. 

This  may  seem  a  matter  of  little  commercial  importance,  and  yet  it  is 
probably  of  vital  consequence  to  the  fisheries  of  the  Biscay  coast.  The 
fact  that  these  fishes  do  not  come  inshore  when  they  are  spawning,  but 
remain  outside  beyond  the  influence  of  the  ordinary  attack  of  the  ^sher- 
men,  has  probably  secured  to  the  Spanish  coast  its  lengthened  career  as  a 
great  fishing  region.  Although  very  small  fishes  are  now  taken  in  some 
quantity,  the  great  fishery  has  been  one  of  fishes  that  have  neither  milt 
nor  roe,  but  are  either  shotten  or  immature  as  in  the  case  of  the  Cornish 
pilchard.  What  specially  attracts  them  inshore  at  those  seasons  has 
not  apparently  been  clearl}'  ascertained,  unless  it  is  the  wealth  of 
infusoria  as  noted.  Another  view  openly  held  by  Spanish  authorities  is 
that  the  Dolphins  outside  drive  the  larger  shoals  into  the  bays. 

In  any  case  a  multitude  of  these  fishes  come  inshore  at  the  same  time 
every  year  around  the  Galician  coast.  They  appear,  too,  at  the  same 
period  on  the  coast  of  West  Cornwall,  and  it  would  seem  as  if,  for  our 
herring  to  get  a  hold  in  the  same  markets,  they  must  be  superior  to  the 
opposing  article.  For  in  Cornwall  their  market  is  glutted  for  the 
pilchard.    We  are  told  :  *  Spain  is  running  us  so  close  in  the  business  of 

*  supplying  salted   pilchards  for  the  markets  of  the   Eoman   Catholic 

*  countries,  that  we  could  easily  find  thirty  to  forty  millions  of  fish  for  the 

*  supply  of  a  fresh  fish  market  without  feeling  the  loss  of  them.     This 

*  apparently  enormous  number  would  be  a  mere  flea-bite  out  of  our  catch 
for  a  season.     It  would  be  a  day's,  or  at  most  two  days'  successful 

*  fishing  for  the  seines  of  St  Ive's  alone.'  f  The  same  writer  has  told  us  the 
Cornish  cure  is  inferior  to  the  Spanish;  but  since  then  Italians  have 
entered  into  the  business  in  Cornwall  on  a  large  scale,  to  prepare  the  fish 
specially  to  suit  their  own  markets. 

The  attempt  to  introduce  the  tinning  of  the  small  sardine  in  Cornwall 
has  proved,  we  understand,  a  commercial  failure,  although  no  reason 
except,  perhaps,  the  difiiculty  of  getting  the  finest  oil  sufficiently  fresh, 
presents  itself  to  us. 

*  Papers  qf  tfu  Canferences^  p.  29. 

t  Coralsh,  Pampers  of  the  CmiferejiceSt  London »  1888. 
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The  sardine,  whether  in  Cornwall  or  Galicia,  or  the  Biscay  coast  of 
!France,  while  never  quite  deserting  the  region,  has  shown  all  tiie 
uncertainty  of  the  herring.  But  the  reason  for  its  movements  given  by 
Mr  Cornish  is  quite  in  support  of  our  views  so  long  persisted  in,  as  to  the 
local  character  of  the  herring.  The  pilchard,  he  considers,  like  the  herring, 
is  not  properly  migratory,  but  merely  moves  seaward  and  shoreward 
according  to  season.  But  if  the  young  are  taken  wholesale,  year  after 
year,  as  on  the  French  coast,  they  must  perforce  get  fished  down  to  a 
degree  that  only  an  exceptionally  favourable  season  or  seasons  can  re- 
cover them  from.  No  doubt,  modification  of  currents,  temperature^ 
and  salinity  within  the  Bay  of  Biscay  may  influence  the  French  catch,  in 
a  way  that  the  Galician  can  scarcely  be  influenced,  impinging  as  it  does 
directly  on  the  outer  Atlantic.  But  human  agency,  by  the  destruction  of 
the  young  in  myriads,  must  have  a  very  great  deal  to  do  with  the  scarcity. 
Fortunately,  the  poor  condition  and  valueless  character  of  the  ripe  sardine 
of  mature  size  will  prove  a  certain  security ;  while  the  difficulty  of  getting 
a  market  for  an  indefinite  quantity  of  the  tinned  article  will  prove  an 
additional  commercial  safeguard. 

As  it  is,  the  fine  large  Scotch  herring,  thoroughly  well-cured  and  well- 
packed  in  sound  barrels,  to  meet  the  Spanish  market,  if  properly  intro- 
duced, should  find  itself  without  any  real  competitor.  But  it  must  stand 
carriage  and  keep  through  the  hot  weather. 

We  may  here  also  allude  to  the  decay  of  our  trade  with  Spain  in  dried 
cod-fish,  which  under  the  name  of  haealao  was  long  an  important  export 
from  this  country.  It  has  been  almost  entirely  replaced  by  the  poor 
Norwegian  article  from  tbe  Lofodens.  ITiese,  too,  are  sold  as  Scotch, 
Bacalao  de  Escoday  which  is  always  asked  for  by  the  conservative  people 
of  these  lands.  It  is,  therefore,  not  a  new  conquest,  but  the  regaining  of 
an  old  market  that  is  wanted,  and  to  do  this  our  fish  must  be  more 
carefully  prepared  for  the  market.  For,  although  it  b  acknowledged  that 
our  fish  are  far  superior  for  immediate  use,  they  do  not  keep  like  the 
hard  dry  Norwegian  article,  which  stands  the  heat  and  moisture  better 
than  ours.  We  require  to  choose  proper  fish — the  agreeably  flavoured 
but  soft  article  from  Barra  will  not  do — and  to  salt  them  with  proper  salt, 
as  well  as  dry  them  better  than  we  do  now,  when  they  are  never  under 
cover,  and  are  subjected  to  the  constant  damp  of  some  districts  in  the  West. 
If  dried  properly  under  the  very  simplest  sheds  the  fish  would  keep  better. 
The  salt  employed  is  also  a  matter  of  consequence;  those  cured  with 
Bay  salt  are  commonly  condemned  from  being  covered  with  *  red  spots.'  * 
The  Spaniards  require  far  more  fish  than  even  their  prolific  coasts  supply, 
and  if  we  could  place  a  proportion  of  our  herring  catch  in  their  msrke^  in 
suitable  condition,  at  a  reasonable  price,  we  might  ease  the  Baltic  markets, 
and  improve  our  position  at  home.  We  can  supply  the  finest  fish  and  the 
best-cured  fish  of  any  country  in  the  world,  and  it  remains  with  our 
merchants  to  see  that  they  are  not  thrown  away  through  negligence,  or 
ignorance  of  the  conditions  of  tbe  markets  to  be  supplied.  Our  herrings 
have  no  equal,  and  in  place  of  being  hurled  en  masse  into  one  or  two 
markets,  they  should  be  judiciously  divided  amongst  foreign  markets, 
and  made  the  most  of.  At  present  we  have  all  our  eggs  in  one  basket, 
and  one  not  difficult  to  upset.  And  it  was  mainly  that  an  opening 
should  be  sought  in  this  great  Roman  Catholic  fish-eating  country,  that 
we  undertook  the  mission  of  ascertaining  exactly  how  the  Spanish  fish 
was  made  up  for  the  native  consumer.  They  are  made  up  to  ke^  and  to 
carry.     Fish  that  will  not  keep  in  that  climate  are  of  no  value  to  them. 

*  See  our  article  on  Curing  Salt  io  last  year's  Report 
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HI.— ON  OVERrFISHTNG  OF  THE  SEA  AND  THE  CULTURE 
OF  SEA  FISH.  By  Dr  T.  Wbmyss  Fulton,  F.E.S.K,  Secretary 
for  Scientific  Investigations.     (Plates  III.,  IV.). 

I.  Introduotory. 

Probably  the  most  fundamental  and  imiK)rtant  question  in  connection 
with  sea  fisheries— especially  those  prosecated  assidaousiy  in  an  area 
comparatively  conlined,  such  as  the  North  Sea — which  minister  to  tho 
needs  of  iai^e  populations  rapidly  augmenting  in  numbers,  wealth,  and 
means  of  intercommunication,  is  this :  Are  these  fisheries  capable  of 
expansion^  Tpari  passu,  with  the  necessities  of  the  people  ?  Can  the  supply 
of  food  derived  from  the  sea  continue,  unaided,  to  meet  the  ever-increa&: 
ing  demand )  The  question  has  been  answered  Yea  and  Nay  on  many 
oeoisions ;  it  has  been  the  basis,  expressed  or  implied,  of  several  Royal 
Commissions,  and  it  has  inspired  much  fishery  legislation,  one  way  or 
tlie  other,  aceoFding  to  tho  views  held  at  the  time.  In  regard  to  the  other 
great  sources  of  food  supply,  no  such  question  need  be  asked :  mankind 
since  prehistoric  times  has  depended  for  its  bread  and  its  beef  upon 
profound^  interference  with  natural  conditions. 

Concerning  the  food  supply  obtained  from  the  see,  it  is  admitted  on  all 
hands  Uiat  the  fisheries  for  shell-fish— oysters,  mussels,  cockles,  clams,  &c., 
which  partake  of  a  terrestrial  character,  can  be,  and  have  in  many  places 
been,  exhausted  or  destroyed  by  the  operations  of  man.  The  same  is 
true  with  the  fisheries  for  ambulatory  shell-fish,  such  as  lobsters  and 
crabs,  whose  distribution  is  confined  to  a  limited  zone  around  the  coasts. 
Bfit  there  is  by  no  means  the  same  agreement  respecting  the  fishings 
in  the  open  sea.  It  has  been  contended  by  the  most  eminent  authori- 
ties that  the  sea  cannot  be  overfished.  The  destructive  influences  which 
man  can  bring  to  bear  upon  fish  life,  they  say,  are  infinitesimal  when 
compared  with  the  great  reproductive  capacity  of  sea  fishes,  and  the 
destructive  forces  of  nature  as  manife^^ed  in  the  action  of  physical  law^ 
and  the  perpetual  strife  of  organism  against  organism ;  that  the  sea,  iii 
short,  is  a  storehouse  of  food  material,  the  resources  of  which  are  prac- 
tically unlimited  and  inexhaustible.  The  doctrine  of  this  school  may  be 
summed  up  in  the  following  opinion  of  the  celebrated  natnralist,  Van 
Beuedeo,  its  most  eminent  exponent  on  the  Continent.  *  The  fecundity 
^  of  fish,'  he  says,  '  is  so  great,  the  quantity  of  immature  fish  destroyed 

*  is  80  smali  in  comparison  with  the  immensity  of  the  sea,  that  it  does 

*  not  matter  where  or  when   the   fishery  is   carried   on,  or  with  what 

*  engines,  man  is  unable  to  disturb  the  equilibrium  which  the  Creator 

*  has  established  between   destruction  and   reproduction — between    lifef 
<  and  death.' 

On  the  other  hand,  authorities  of  equal  eminence  declare, '  and 
their  declarations  gather  force  with  the  progress  of  statistical  and 
scientific  enquiries,  not  ooly  that  over-fishing  in  the  sea  is  possible,  buC 
that  it  has  occurred,  and  is  going  on  now  in  connection  with  certain' 
fisheries  and  certain  areas. 

In  this  country  the  subject  may  be  said  to  have  passed  through  threef 
phases  or  periods,  to  each  of  which  I  may  briefly  refer.  Up  to  about 
thirty  years  ago  it  was  but  little  questioned  that  over-fishing  could  occur. 
Henee  the  general  practice  was  to  regulate  fisheries,  not  merely  from  the 
police  point  of  view,  but  in  relation  to  the  instruments  of  capture,  the 
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size  of  the  fish,  the  locality,  &c.  The  second  period  began  between  1850 
and  1860,  although  symptoms  of  its  advent  may  be  traced  many  years 
earlier,  and  it  culminated  in  the  removal  of  all  restrictions  on  white  fish- 
ing in  the  sea.  The  third  period  is  recent  and  began  only  a  few  years 
ago,  and  is  characterised  by  recurrence  to  the  practice  of  the  first  period — 
restriction  and  regulation. 

With  respect  to  the  first  period,  which  began  in  the  dawn  of  history,  I 
may  say  that  there  is  very  little  evidence  in  the  earlier  records  relating  to 
the  sea  fisheries  of  Scotland  of  com[)laints  as  to  over-fishing  or  the  regula- 
tion of  the  mode  of  fishing.  The  Scottish  fisheries  in  past  centuries  suf- 
fered great  fluctuations.  There  were  periods  of  prosperity — probably  greater, 
comparatively,  than  any  witnessed  now — and  of  depression  or  practical  sus- 
pension. But  these  changes  were  associated  mainly  with  domestic  peace  or 
with  the  civil  and  warlike  troubles  of  the  times — the  prolonged  struggle  for 
independence,  the  ravages  of  *  onr  auld  enemies  of  England '  especially  in 
the  times  of  Henry  VIII.  and  Elizabeth,  the  paralysis  following  the  over^ 
throw  of  Charles  I.  and  the  ascendency  of  Cromwell,  the  rebellions  of  last 
century,  and  so  forth.  All  these  national  disturbances  and  calamities  pro- 
foundly affected  the  prosperity  of  the  fisheries,  especially  on  the  East  Coast. 
Hence,  in  the  Acts  of  the  Scottish  Parliaments  we  fail  to  discover  evidence 
of  interference  on  the  grounds  stated,  although  such  Acts  are  not 
uncommon  in  the  old  Parliaments  of  England — e,g.y  13  Richard  11.,  €.  19 
(1389-90) ;  Henry  VIL,  c.  21  (1488-89) ;  1  Elizabeth,  c  17  (1558-59 ;  3 
James  L,  c.  12  (1605),  &c.  There  are  a  considerable  number  of  Acts  in 
the  Scottish  Parliaments,  and  in  the  even  more  ancient  barghal  laws  and 
regulations,  relating  to  the  sea  fisheries,  but  they  refer  to  other  matters. 
Nevertheless,  evidence  of  interference  is  not  quite  absent.  In  mediftival 
times  the  powers  of  the  Scottish  burghs — trading  corporations  and  com- 
munities— like  those  of  the  Hanseatic  League  on  the  Continent  were 
very  great,  and  these  burghs  exercised  an  authority  over  the  fisheries 
which  at  the  present  day  could  be  exercised  by  the  Imperial  Parliament 
alone.  At  the  beginning  of  the  seventeenth  century  complaints  were 
made  of  the  injurious  action  of  the  'sandeill  polkis'  (bag-nets)  in  certain 
estuaries,  which  it  was  alleged  caused  'grit  distructioun  of  the  hering 

*  fry,  werray  hurtfull  and  preiudicial  to  the  fisching  of  hering,  and  sua 
'  hurtfull  to  the  haill  estait  of  merchandis';  and  the  same  mode  of 
fishing  was  subsequently  interdicted  for  other  reasons  elsewhere.  Inter- 
ference with  the  mode  of  fishing  had,  however,  reference  almost  exclusively 
to  the  herring  fishing,  and  need  not  be  here  discussed.  1  may,  bow* 
ever,  refer  to  one  case,  which  has  interest  at  the  present  time.  In  1632 
King  Charles  I.,  who  was  constantly  inspired  by  an  emulation- of  the 
Dutch,  and  profoundly  desirous  of  making  the  fisheries  handmaiden  to 
the  navy,  wrote  as  follows  to  the  Council  in  Scotland  concerning  the 
famous  herring  fishing  on  the  Ballantrae  Bank : — *  Whereas  we  ar  in^ 

*  formed  that  the  fishing  of  Ballinlrea  doeth  verie  muche  hinder  the 

*  plenty  of  herring  fishing  in  the  west  coasts  of  that  our  kingdome  and 

*  yles  thairof,  and  those  parts  of  Ireland  opposite  thereunto,  by  destroying 

*  the  fry  of  herrings  at  unseasonable  times,  whiche  (as  we  ar  informed)  if 

*  they  wer  spared  might  produce  suche  plentie  in  all  these  coasts  as  might 
'  verie  muche  advance  the  intended  worke  of  fishing  now  established  by 

*  us  for  the  generall  good  of  all  our  dominiouns,  and  speciallie  of  those 

*  parts.     Thairfoir  our  pleasure  is  that  yow  caus  proclamatioun  to  be 

*  made  discharging  the  unseasonable  fishing  thereof  in  all  tyme  comming ; ' 
and  sureties  for  the  observance  of  this  prohibition  were  to  be  taken 
from  those  accustomed  to  fish  on  the  Ballantrae  Bank.  This  herring 
spawning  ground  has  formed  the  subject  of  legislation  more  recently,  and 
on  much  the  same  grounds  as  in  the  time  of  Charles ;  and  yet  we  are  to 
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Mbih  day  ignorant  of  the  migratory  movements  of  the  herrings  which  fre- 
quent it* 

Subsequent  to  the  Union  of  Scotland  and  England  a  great  number  of 
Fishery  Acts  were  passed,  and  some  of  these  deal  with  the  question  of 
over-fishing  or  mode  of  fishing.  In  the  reign  of  Anne  and  in  the  reign 
of  the  Georges,  such  legislation  found  its  way  to  the  Statute  Book.  In 
some  cases  these  Acts  were  local,  or  did  not  apply  to  Scotland,  and  when 
they  did  apply  to  Scotland,  they  referred  almost,  but  not  quite, 
exclusively  to  the  herring  fishery,  which  then  as  now  was  the  most 
important  Certain  conspicuous  examples  may  be  found  in  the  present 
century. 

Such,  then,  was  the  general  nature  of  legislation  affecting  this  subject 
until  about  thirty-five  years  ago,  when  the  second  phase  or  period  b^an. 
It  was  characterised  by  the  prevalence  of  a  liberalising  and  liberating 
spirit  and  the  removaJ  of  restrictions.  This  movement,  associated  in 
Qreat  Britain  with  the  names  of  Huxley,  Shaw-Lefevre,  Caird,  Lyon-Play- 
fair,  Walpole,  and  Buckland,  undoubtedly  originated  in  the  reforms  flow- 
ing from  the  doctrines  of  Cobden  and  Bright,  and  was  in  complete  accord 
with  the  commercial  and  industrial  spirit  of  the  times.  It  was  connected 
with  important  contemporary  inquiries  into  the  condition  of  the  fisheries ; 
but  it  is  easy  to  trace  in  the  official  publications  the  operation  of  the 
influence  referred  to.  It  underlay  many  of  the  questions  asked,  and  gave 
colour  to  the  conclusions  drawn  from  the  evidence  obtained.  It  may  at 
once  be  said  that  the  removal  of  restrictions  was  the  only  logical  course  at 
that  time,  by  reason  of  the  almost  complete  absence  of  statistical  and 
scientific  knowledge  of  fisheries;  but  the  progress  of  the  movement, 
no  doubt,  was  accelerated  by  the  unhappy  consequences  of  certain 
legislation  affecting  the  Scottish  herring  fishery  —  legislation  founded 
mainly  upon  such  hypothetic  views  as  we  have  seen  to  be  reflected  in  the 
mind  of  King  Charles  more  than  two  centuries  before. 

It  is  noteworthy  that  this  liberating  movement  was  not  confined  to  this 
country.  In  Holland,  where  for  centuries  the  fisheries  had  been  subjected 
to  the  most  minute  regulation  and  supervision,  the  revolt  broke  out  even 
earlier  than  in  England.  The  public  mind  was  not  only  prepared  for  the 
change,  but  demanded  it  Fierce  and  protracted  debates  occurred  in  the 
legislature,  and  pictures  of  Dantesque  gloom  were  conjured  up  of  what 
might  happen  if  the  fabric  of  legislation,  under  which,  it  was  said,  the 
great  fisheries  had  elevated  the  nation  to  a  pitch  of  unexampled  prosperity, 
was  sapped.  Nevertheless,  a  Eoyal  Commission  was  appointed  in 
1854 — one  of  the  most  important  of  recent  times — to  determine  whether 
the  existing  sea  fishery  laws  should  be  repealed  in  toto,  or  whether  any  of 
them  should  be  retained ;  and,  as  a  result,  sweeping  reforms  were  subse- 
quently made.  One  recommendation  of  this  Commission  was  that  every 
one  should  be  left  free  to  fish  where,  when,  and  how  he  found  most  con- 
Tenient — a  doctrine  subsequently  repeated  in  Huxley's  aphorism  to  fish 

*  where  you  Hke,  when  you  like,  and  as  you  like.'  In  Belgium  also,  in 
1865,  a  Royal  Commission  was  appointed,  which  reported  strongly  against 
interference  either  as  to  time,  place,  or  mode  of  sea  fishing. 

In  this  country  several  Commissions  or  Committees  of  Enquiry  recom- 
mended in  the  same  sense,  the  earliest  of  which  were  connected  with 
the  Scotch  Fisheries.  The  great  Commission  of  1863-66  went  very 
eyhaustively  into  the  subject,  and  apparently  found  no  trustworthy 
evidence  of  over-fishing ;  and  they  recommended  *  that  all  Acts  of  Parlia- 

•  ment  which  profess  to  regulate  or  restrict  the  mode  of  fishing  pursued 

•  The  Fishery  Board  have  recently  authorised  an  invest i^tion  to  be  made  on  the 
migrations  of  the  herring,  and  experiments  on  those  visiting  the  Ballautrae  Bank 
were  begun  by  the  writer  during  the  spring  of  the  present  year  (1892). 
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'  in  the  open  sea  be  repealed,  and  that  nnreetricted  freedom  of  fishing  be 

*  permitted  hereafter.'     This  was  done  by  the  Act  of  1868. 

The  Commissioners  appointed  in  1878  (Buckland  and  Walpole)  also 
stated,  *  There  was  no  evidence  that  the  supply  of  fish  generally  on  the 
'  coasts  of  England  and  Wales  is  decreas-ing ;  and  in  those  cases  in  which 

*  the  supply  is  decreasing,  there  is  no  evidence  that  the  decrease  is  due 
'  to  wasteful  fishing  or  over^fishing.'  They  seem  to  have  allowed  that 
there  was  a  falling  off  in  flat  fish  in  some  places.  In  the  report  of  the 
last  great  Ck)mmission  (consisting  of  the  Earl  of  Dalhousie,  the  Right 
Hon.  Edward  Marjorlbanks,  M.P.,  Mr  W.  8.  Caine,  M.R,  Sir  Thomas 
F.  Brady,  and  Professor  Huxley,  the  latter  of  whom  did  not,  however, 
sign  the  Beport)  it  is  distinctly  admitted  that  over-fishing  had  occurced. 
They  say:  *  After  carefully  considering  the  whole  evidence  upon  the 
'  question  of  the  decrease  of  fish,  we  are  of  opinion  that,  as  regards 
'  territorial  waters — (I.)  On  many  fishing  grounds,  from  the  Moray  Firth 
'  to  Grimsby,  there  has  been  a  falling  off  in  the  takes  of  flat  fish,  both 
'  as  regards  quantity  and  quality.  (U.)  There  has  also  been  a  decrease 
'  in  the  takes  of  haddock  in  certain  places,  chiefly  in  bays  and  estuaries. 

*  As  regards  ofishore  waters  (III)  No  decrease,  except  in  the  case  of 
'  soles,  has  been  proved  in  the  total  takes  of  the  North  Sea.' 

The  third  phase  or  period  to  which  I  have  adverted  began  immediately 
subsequent  to  the  Report  of  this  Commission.  Both  in  this  country  and 
on  the  Continent  restriction  has  again  come  into  play,  and  all  around  the 
North  Sea  complaints  are  loud  as  to  a  falling  off  in  the  supplies  of  certain 
fish.  This  is  the  case  also  in  Spain  and  Italy  and  elsewhere.  It  cannot 
be  said  that  this  recrudescence  of  restriction  was  the  result  of  definite 
information,  ascertained  by  sufficient  statistical  or  scientific  inquiries.  In 
its  initiation  it  had  the  same  illogical  basis  as  the  legislation  prior  to  1868. 
Nevertheless,  within  the  past  few  years,  a  certain  amount  of  definite 
knowledge  has  come  to  the  surface,  particularly  in  relation  to  the  North  Sea 
Fisheries,  which  leaves  no  room  for  doubt  that  over-fishing  has  occoired, 
and  is  going  on  to  a  serious  extent. 

And  this  fact,  based  upon  statistical  and  scientific  evidence^  seems  to 
me  of  profound  importance — the  most  important,  indeed,  which  has 
emerged  during  the  present  century  in  connection  with  sea  fisheries.  It 
shows  that  the  influential  opinions  of  the  last  generation  as  to  the 
inexhaustible  resources  of  the  sea  were  greatly  exaggerated,  and  that  with 
rapidly  augmenting  populations  around  the  North  Sea,  and  a  vast  increase 
in  the  extent  and  efficiency  of  the  machinery  of  fishing,  we  are  face  to  face 
with  a  new  phase  of  the  question.  Sooner  or  later,  this  new  condition 
will  lead,  I  believe,  to  international  convention,  not  merely  as  hitherto 
for  the  police  regulation  of  the  fisheries,  but  for  the  conjoint  protection 
and  conservation  of  the  fishing  grounds ;  and  also  to  the  organisation  of 
sea  fish  culture  on  a  large  scale. 

From  the  point  of  view  enunciated,  I  give  in  the  following  pages  a 
result  of  a  study  of  the  statistics  of  the  Scottish  Sea  Fisheries  since  the 
beginning  of  the  century. 

2.  Thb  Statistiob  of  thb  Scottish  Sea.  Fishbriss  sinob  1809. 

When  the  Board  of  British  White  Herring  Fishery  was  established  in 
1809  to  supervise  the  cure  and  packing  of  white  herrings,  they  took  over 
duties  previously  performed  by  the  Customs,  and  the  statistics  collected 
related  exclusively  to  the  administration  of  the  Acts  on  the  Herring 
Fishery.  Officers  were  to  be  placed  *  where  herrings  are  caught  or  cured, 
'  and  at  the  ports  or  places  where  vessels  are  usually  fitted  out  for  the 
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*  British  herring  fishery,  and  where  Tessels  employed  in  the  said  fishery 
'  usually  discharge  their  cargoes,  and  also  at  the  ports  of  exportation.' 
Seven  officers  were  appointed  on  the  West  Coast  iind  three  on  the  East 
Coast,  an  additional  officer  being  placed  at  the  port  of  Yarmouth.  Three 
things  must  be  kept  in  view  from  the  outset: — (1),  that  the  statistics 
were  based  upon  the  bounty  system,  then  in  force  (from  which,  indeed, 
our  fishery  statistics  have  sprung),  and  not  at  all  upon  economic  grounds; 
(2),  that  ihey  related  to  England  as  well  as  to  Scotland ;  and  (3),  that 
they  were  for  a  long  period  confined  to  those  points  connected  with  cured 
herring.  In  1820  bounties  began  to  be  given  for  cured  cod  and  ling,  and 
statistics  were  accordingly  collected  referring  to  this  branch  of  the  indus- 
try, and  have  been  continued  since.  Statistical  returns  from  England 
ceased  at  the  end  of  1849,  and  those  from  the  Isle  of  Man  at  the  end  of 
1868,  since  which  year  the  tables  published  in  the  Annual  Eeports  refer 
to  Scotland  alone.  I  have,  however,  gone  over  all  the  returns  up  to  1868, 
and  deducted  therefrom  everything  that  related  to  England  or  the  Isle  of 
Man,  so  that  in  the  tables  given  below  the  figures  refer  exclusively  to  the 
Scottish  fisheries. 

In  the  earlier  reports  the  statistics,  besides  dealing  with  the  herrings 
cured  and  exported,  supply  information  as  to  the  number  aiid  tonnage  of 
busses  or  vessels  fitted  out,  the  number  of  men  composing  the  crews,  &c., 
and  also  the  square  area  of  netting  carried  and  the  quantity  of  fish 
landed.  But  inasmuch  as  these  vessels — even  those  fishing  on  the  bounty 
system — purchased  their  fish  at  various  parts  of  the  coast,  no  trustworthy 
comparison  can  be  made  between  the  apparatus  of  capture  and  the  quan- 
tity of  fish  caught.  At  this  time  no  information  whatever  was  given  as 
to  the  fisheries  generally — the  number  of  men,  boats,  &c.,  engaged — 
although  fish  caught  by  '  open  boats '  are  included  in  some  of  the  returns. 
It  was  not  ^until  1825 — ^five  years  prior  to  the  extinction  of  the  bounty 
system — ^that  statistics  were  given  showing  the  number  of  men  and  boats 
employed  in  the  ^  shore  curing  herring,  and  cod,  and  ling  fisheries.'  This 
was  when  Mr  James  Dunsmure  was  Secretary.  In  1843-44  an 
important  reform  was  made  in  the  fishery  statistics.  Sir  Thomas  Dick- 
Lauder  bdng  then  Secretary:  the  tonnage  of  tbe  boats  was  now  first 
given,  and  at  this  time  the  value  of  the  boats  and  fishing  gear  was  first 
included.  The  quantities  of  herring,  and  cod,  and  ling  consumed  fresh, 
'  80  far  as  could  be  ascertained,'  were  stated,  and  a  special  feature  in  these 
new  statistics  was  that  the  extent  of  netting  used  in  the  herring  fishery 
and  the  length  of  lines  vised  in  the  cod  and  ling  fishery  were  also  given. 
These  statistics  were  published  annually  until  1857,  when  they  were  un- 
fortunately discontinued,  owing  apparently  to  the  following  observation 
in  a  Keport  to  the  Treasury  by  Messrs  Bonamy  Price  and  Frederick  St. 
John,  who  conducted  an  official  inquiry  into  the  duties  of  the  Fishery 
Board  in  the  previous  year.  They  expressed  the  opinion  that  the  statistics 
of  the  Board  '  might  be  made  less  elaborate  without  detriment,  and  the 
'  officers  thereby  relieved  from  some  arduous  and  unnecessary  toiL'  On 
inquiry,  I  learned  that  these  statistics,  although  not  published,  had 
happily  been  continued  with  the  greatest  regularity  by  the  Fishery 
officers,  and  the  books  in  which  they  were  contained  were  placed  at  my 
disposal  for  this  investigation.  These  books  also  contained  other  relative 
information,  such  as  the  numbers  of  fishing  boats  from  year  to  year 
belonging  to  the  different  classes — information  first  published  in  1855,  and 
withdrawn  after  1857.  The  labour  involved  in  transcribing  the  statistics 
from  the  various  districts  for  the  past  thirty-six  years,  and  in  tabulating 
and  analysing  them,  has  been  serious ;  but  I  think  the  results  justify  the 
trouble  taken,  since  they  furnish  an  amount  of  statistical  information  in 
regard  to  tiie  development  of  the  Scottish  sea  fisheries,  which  cannot  be 
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paralleled  in  the  history  of  the  fisheries  in  any  other   ooantry. 
statistics  may  be  grouped  as  follows : — 


The 


A.  MEN  AND  MATERIEL, 

1.  1809-1891. —Herring   busses, 

tonnage,    crew^  salt,  netting, 
&c. 

2.  1821-1890.— Vessels  fitted  out 

for  cod  and  ling  fishery,  ton- 
nage, men. 

3.  1825-1891.— Number  of  fisher- 

men   and    others   employed; 
number  of  boats. 

4.  1 844-1 89 1  .—Tonnage  of  boats, 

area    of    netting,    length    of 
lines;  value  of  boats  and  gear. 

5.  1855-1891.— Number  of    1st, 

2nd,  and  3rd  class  boats. 

6.  1874-1891.— Tonnage   of   1st, 

2nd,  and  3rd  class  boats. 

7.  1883-1891.— Number,  tonnage, 

and     value     of     beam-trawl 


R  PRODUCT. 

1.  1809-1891.— mrrels    of    her- 

rings cured,  branded,  and  ex- 
ported. 

2.  1821-1891.— Cod     and     ling 

cured  and  exported. 

3.  1843-1857.— Herrings,  and  cod 

and  ling  consumed  fresh. 

4.  1883-1891.— Fishaudshell-fiah 

consumed    fresh,    and   value 
thereof. 


Men  and  MaiSrieL 

In  discussing  the  statistics,  I  have,  for  reasons  needless  to  explain  here, 
discarded  altogether  those  relating  to  the  herring  busses  and  the  vessels 
fitted  out  for  the  cod  and  ling  fishery.  The  remaining  statistics  have 
been  grouped  together  into  periods  of  five  years,  and  the  mean  of  each 
period  taken. 

In  Table  I.  are  given  the  means  for  the  last  sixty-six  years  of  the 
numbers  of  fishermen  and  boys  and  of  fishing  boats  engaged  in  the 
Scottish  sea  fisheries,  and  the  values  of  the  boats  and  gear.  The  figures 
relate  only  to  fishing  boats,  those  referring  to  beam-trawl  vessels  having 
been  deducted.  It  will  be  observed  in  this  economic  picture  that  there 
has  been  a  steady  and  almost  continuous  increase  since  1825,  in  each  suc- 
cessive quinquennial  period,  of  men,  boats,  and  values  until  the  period 
terminating  with  1889,  after  which  a  decrease  is  shown.  Examination  of 
the  figures  for  each  year  during  the  last  decade  proves,  however,  that  tbis 
decline  beganUn  1886,  and  has  continued  without  interruption  from  year 
to  year  since. '  If  the  three  periods,  1882-86, 1887-91,  and  1890-91,  indi- 
cated in  the  Table  be  compared,  this  fact  is  plain. 

;  But  while  up  to  1886  an  almost  continuous  increase  of  men  and  pro- 
gressive development  of  materiel  are  shown,  comparison  of  the  different 
columns  in  the  Table  brings  out  some  interesting  results.  Thus,  the 
number  of  fishermen  and  boys  engaged  in  the  sea  fisheries  has  not 
increased  as  one  might  have  anticipated,  and  not  certainly  in  proportion  to 
the  ordinary  increase  in  the  general  population.  The  mean  annual  num- 
ber from  1825  to  1829  was  37,457,  in  1890-91  it  was  46,337  (in  1891, 
45,524),  and  the  highest  annual  mean  was  in  the  period  1885-89 — namely, 
49,160.  Contrasting  the  numbers  for  the  last  five  years  (1887-91)  with 
those  for  the  first  five  years  (1825-29),  we  find  the  increase  has  been  just 
about  10,000,  or  about  27  per  cent.  The  increase  in  the  number  of 
boats  from  8,921  in  the  first  period  to  14,494  in  the  last  has  been  rela- 
tively greater  (62  per  cent.),  but  the  tonnage  has  increased  in  far  greater 
proportion.     We  have  no  information  as  to  the  tonnage  of  the  boats  until 
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1844,  but  the  gross  tonnage  increased  in  the  period  between  1845-49  and 
1885-89  by  no  less  than  56,591  tons.  The  Scotch  fishing  boat  of  forty-five 
years  ago  had  an  average  tonnage  of  about  6*5;  in  the  period  from  1885r89 
the  average  tonnage  was  8*3,  and  it  was  81  in  1890^91.  These  figures 
refer  to  the  boats  of  all  classes — the  relative  increase  in  ^e  tonnage  of 
first-class  boats  has  been  immensely  greater.  The  value  of  the  boats  has 
also  greatly  increased.  In  1845-49  the  value  of  the  fishing  boats  was 
£209,805,  or  an  average  per  boat  of  about  £20,  3s.  In  1885-89  the  vahe 
was  £777,869 — or  greater  by  £568,064  than  in  the  earlier  period — and 
the  average  value  per  boat  was  about  £51,  15s.>  So  with  the  fishing  gear. 
In  the  first  period  of  the  series  the  mean  annual  value  Was  £321,921 ;  in 
the  period  from  1885  to  1889  the  mean  annual  value  was  £837,839— an 
increase  of  nearly  £516,000.  The  value  of  lines  has  increased  in  greats 
ratio  than  the  ^ue  of  herring  nets,  and  it  will  be  seen  from  the  table 
that,  while  in  late  years  there  has  been  a  considerable  diminution  in  the 
number  of  fishermen  and  boats,  in  the  tonnage  and  value  of  boats,  and  in 
the  value  of  nets,  the  value  of  lines  has'  gone  on  progressively  increasing. 

Hie  ,  figures  which  I  have  given  show  how  very  great  have  .  been 
the  progress  and  development  of  the  Scotch  sea-fisheries  during  the  last 
sixty-five  years.  The  number  of  men  and  boats,  and  the  seaworthiness 
of  the  latter,  have  greatly  increased ;  and  there  has  been  a  corresponding 
prosperity  among  the  fishing  population.  This  progress  may  be  shown 
very  effectively  if  the  number  of  fishermen  is  used  as  a  basis  upon  which 
to  group  the  figures  relating  to  boats  and  gear.  In  Table  II.  I  give  Uie 
ratios  corresponding  to  each  hundred  fishermen  in  the  various  periods 
since  1825. 

TABLE  II. — Showing  the  Annual  Mean  Number  of  Boats,  the  Tonnage 
and  Value  thereof,  and  the  Value  of  Boats  and  Grear  per  Hundred 
Fishermen  since  1825. 


Boats. 

Value  of 

Period. 

. 

1 

Total  Valoe  of 

I 

§          ^ 

3 

Boats  and  Gear. 

a 

c 

•-2           .         OJ 

c 

3 

d 
o 

^ 

25 

13 

'^ 

^ 

£ 

£ 

£ 

£ 

1825-29 

238 

... 

... 

... 

1830-34 

23-7 

•  •  . 

> .  • 

1835-39 

23-9 

. . . 

•  • . 

... 

'.'.'. 

' 

1840-44 

24-5 

... 

... 

... 

... 

... 

1845-49 

25-9 

170-8 

523-3 

760-2 

102-8 

1,326-4 

1850-54 

27-0 

179-9 

512-0 

674-4 

125-3 

l,3U-8 

1856-59 

29-2 

202-1 

589-1 

856-7 

149-8 

1,595-7 

1860-64 

30-7 

221-2 

680-4 

999-5 

167-5 

1,847-5 

1865-69 

31-2 

237-8 

780-0 

1,199-2 

189-7 

2,169-0 

1870-74 

32-9 

230-5 

835-0 

1,144-5 

213-9 

2,193-6 

1875-79 

31-7 

233-1 

1,051-5 

1,262-4 

238-6 

2,552-5 

1880-84 

30-9 

242-6 

1,3700 

1,460-5 

3371 

3,057-6  '    i 

1885-89 

30-5 

254-4 

1,582-31.451-8 

252-5 

3,2^6-7 

1890  and  1891 

30-2 

247-6 

1,468-7 

1,330-5 

276-0 

8,074-3  ;  ' 

1882-86 

30-7 

251-7 

1,525-6 

1,522-4 

239-4 

3,287-4  : .. 

1887-91 

30-3 

249-9 

1,518-2 

1,371-9 

265-6 

3,156-8 
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This  liable  shows  at  It  glance  the  gradually  increasing  c^ipital  embanked 
by  the  fishing  population  in  their  boats  and  gear.  Forty-five  years  agOi 
each  hundred  fishermen  possessed  very  nearly  26  boats  of  au  aggregate 
tonnage  of  170*8,  and  of  the  value  of  J^523,  6s. ;  the  value  of  their  nets 
was  £700,  4s.,  and  of  their  lines  X102, 168.,  the  gross  value  of  their  boats 
and  gear  being  £1,326,  8s.,  or  £13,  5s.  3d.  per  head.  In  the  period 
1885-^9,  each  hundred  fishermen  owned  30*5  boats,  of  an  aggregate 
tonnage  of  254*4,  and  valued  at  £1,582,  6s.  The  value  of  their  nets  was 
£1,451, 168.,  and  of  their  lines  £252, 10s.,  the  total  value  of  the  boats  and 
gear  being  £3,286,  14s.,  representing  a  sum  of  £32,  17s.  4d.  per  head. 

As  in  the  previous  table,  the  figures  for  recent  years  show  a  gradual 
decline  in  the  number,  tonnage,  and  value  of  boats,  and  in  the  value  of 
nets  per  hundred  men  employed,  and  a  gradual  rise  in  the  value  of  lines. 
In  1885  the  average  amount  of  capital  invested  by  each  fisherman  in  his 
boat  and  fishing  gear  was  £33,  10s.  8d. ;  from  that  time  it  has  gradually 
fallen,  and  was  £31,  Is.  lOd.  in  1891. 

Passing  to  the  consideration  of  the  statistics  relating  to  the  extent  of 
Uie  machinery  or  apparatus  of  capture,  we  find  that  a  correspondingly  great 
increase  has  taken  place.  At  the  present  day  the  fishermen  possess 
not  only  more  and  better  boats  than  they  did  previously,  but  they  are 
provided  with  a  much  larger  quantity  of  netting  and  longer  lines.  Jn 
Table  IIL  are  given  the  mean  annual  number  of  herring  boats,  the 
extent  of  netting  in  square  yards,  and  of  lines  in  fathoms,  in  each  of  the 
£ve-yearly  periods  since  1844.  It  shows  at  a  glance  the  enormous  in- 
crease  wMch  has  occurred  during  the  last  fifty  years  in  the  apparatus  for 
capturiiig  fish. 

TABLE  III. — Showing  the  Annual  Mean  Number  of  Boats  employed 
in  the  Herring  Fishery,  together  with  the  Extent  of  Netting  and  the 
Length  of  Lines  belonging  to  the  Fishermen  since  1844. 


Period. 

1  Number  of 
!     Herring 
{      Boats. 

Area  of  Netting 
in  Square  Yards. 

Length  of  Lines 
in  Fathoms.      , 

1844 

1 

51,995,003 

8,501,775 

1          1845-49 

1 

72,796,071 

13,676,449      , 

1850-64 

1 

76,062,366 

13,610,144      ' 

1855-59 

6,617 

83,030,518 

17,198,492 

1860-64 

'      7,535 

101,038,950 

19,363,729 

1865-69 

8,092 

134,269,391 

23,601,765 

1870-74 

8,371 

145,059,263 

28,256,896 

1875-79 

'       7,893 

159,270,214 

,30,327,611 

1880-84 

8,205 

187,848,524 

32,213,251      . 

1          1885-89 

;      7.702 

192,547,414 

35,578,436 

1890-91 

6,704 

169,917,885 

35,618,978 

Thus,  in  1844  the  total  area  of  the  herring  nets  in  Scotland 
51,995,000  square  yards,  while  in  the  period  1885-89  the  area  wa 
192,547,000  square  yards — very  nearly  a  fourfold  increase.    The  length 
of    lines  has  advanced  in  even   greater  proportions — from  8,501,776 
fathoms  in  1844  to  35,578,436  fathoms  in   1885-89— an  increase  of 
27,076,661  fathoms  or  more  than  four-fold.^ 

*  The  great  extent  of  the  nets  and  lines  possessed  by  the  Scottish  fishermen  may 
be  made  more  obvious  by  a  few  comparisons.    Thus,  last  year  (1891),  tiie  length  of 
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This  enormous  developniBat  in  gear,  like  that  in  the  boats,  has  been 
specially  marked  on  the  East  Coast  The  West  Coast  Fisheries  have 
remained^  relatively  speaking,  stationary — progress  at  one  place  being 
counterbalanced  by  decadence  somewhere  else.  It  has  been  already  seen 
that  in  1809,  when  fishery  officers  were  first  appointed,  seven  of  them 
were  placed  on  the  West  Coast  and  only  three  on  the  East  Coast,  two  of 
them  being  stationed  on  the  Firth  of  Forth  (Leith  and  Burntisland),  and 
the  third  at  Wick,  and  this  may  be  taken  as  typical  of  the  condition  Of 
the  fisheries  on  the  two  coasts  at  that  time.  I  know  nothing  in  the 
history  of  Enropean  fisheries  more  remarkable  than  the  creation  daring 
this  century  of  the  great  fishery  on  the  East  Coast  of  Scotland,  along  an 
iron-bound,  inhospitable,  and  comparatively  harbourless  coast,  except  the 
creation  of  an  even  greater  fishery,  many  centuries  earlier,  Among  the  dreary 
sand-dunes  of  Holland ;  and  it  speaks  volumes  for  the  laborious  toil, 
enterprise,  and  energy  of  the  indomitable  race  which  inhabits  it  The 
conditions  which  assisted  in  the  development  of  the  East  Coast  Fisheries 
are  more  complex  than  might  at  first  s^t  appear. 

In  regard  to  the  statistics  referred  to,  the  following  examples  may  be 
given : — In  1858-59  there  were  2,634  herring  boats  belonging  to  the  West 
Coast,  19,810,000  square  yards  of  netting,  and  2,987,500  fathoms  of  lines. 
On  the  East  Coast,  at  the  same  period,  there  were  4,232  herring  boats, 
65,493,000  square  yards  of  nets,  and  15,074,000  fathoms  of  lines,  tn 
1885-89  the  number  of  herring  boats  on  the  West  Coast  averaged  3,358, 
the  netting  29,794,000  square  yards,  and  the  lines  4,505,000  fathoms. 
On  the  East  Coast,  the  average  for  the  same  period  was  4,364  herring  boats, 
162,752,000  square  yards  of  nettmg,  and  31,073,000  fathoms  of  lines. 

TABLE  rV. — Showing  the  Annual  Mean  Number  of  Herring  Boats  (with 
the  Netting  belonging  to  each),  the  Extent  of  Netting,  a^  Length  of 
Lines,  possessed  by  each  Hundred  Fishennen  in  Quinquennial  Periods 
since  1844. 


Number  of 

Area  of 

Length  of 

Average  Area 

Period 

Herring 

Netting  in 

Lines  in 

of  Netting  per 

Boats. 

Square  Yards. 

Fathoms. 

Herring  Boat. 

1844 

130,598 

14,235 

1845-49 

181,595 

22,578 

'.;; 

1850-54 

196,113 

23,706 

1855-59 

16-4 

206,046 

42,679 

12,548 

1860-64 

18-5 

248,864 

47,694 

13,409 

1865-69 

18-6 

309,712 

54,441 

16,593 

1870-74 

18-2 

316,371 

61,627 

17,328 

1875-79 

17-2 

347,349 

66,141 

20,181 

1880-84 

16-9 

386,312 

66,246 

22,894 

1885-89 

15-6 

391,674 

72,373 

24,999 

1890-91 

14-4 

366,700 

76,869 

25,345 

the  lineH  exceeded  41,121  miles— long  enough  to  engirdle  the  earth  ouoe  and  nearly 
three-quarters.  The  mean  area  of  the  netting  in  me  period  1685-89  amounted  to 
89,783  acres,  or  over  62  square  miles ;  suspended  in  the  water,  as  in  fishing,  they 
would  extend  to  a  distance  of  over  7000  miles  [7298],  sufiScient  to  stretch  across  the 
Atlantic  twice,  and  about  twenty  times  across  the  North  Sea. 
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The  gradual  but  enormous  increase  iii  the  apparatus  of  capture  may,  as 
with  the  boats  and  capital,  be  conveniently  exhibited  in  relation  to  the 
number  of  fishermen.     In  Table  IV.  I  have  given  these  particulars. 

From  this  taUe  we  may  see  how  the  apparatus  of  capture  per  head  of 
the  fishing  population  has  increased.  In  1844  each  hundred  fishermen 
possessed  130,598  square  yards  of  netting,  and  14,235  fathoms  of  Una 
In  the  period  1885-89  the  same  number  of  fishermen  possessed  391,674 
square  yards  of  netting,  and  72,373  fathoms  of  line.  Thus,  about  half  a 
century  ago,  each  Scotch  fisherman  was  equipped  for  his  duties  on  the  sea 
with  1,306  square  yards  of  net  and  142  fiathoms  of  line,  while  in  1885-89 
he  was  equipped  with  3,917  square  yards  of  netting  and  724  fathoms  of 
lines.  Last  year,  the  number  of  fathoms  of  lines  belonging  to  each  fisher- 
man and  boy  was  nearly  769. 

The  first  dolumn,  showing  the  number  of  herring  boats  belonging  to  each 
100  fishermen,  is  instructive.  It  will  be  seen  that,  from  the  period 
1865-69,  the  ratio  of  the  number  of  herring  boats  to  fishermen  has  pro- 
gressively decreased'  This,  however,  is  accounted  for  by  the  circumstance 
that  the  boats  began  then  to  fish  in  greater  and  greater  numbers  at  dis- 
tances from  shore,  and  increased  greatly  in  size,  tonnage,  and  value.  The 
increase  in  the  quantity  of  netting  per  boat  is  shown  in  the  last  column.  In 
1855-^9  each  herring  boat,  on  the  average,  possessed  12,548  square  yards 
of  netting,  while  in  1890-91  each  such  boat  possessed  more  tiian  double 
this  quantity,  viz.,  25,345  square  yards,  and  the  increase  between  the 
periods  refeired  to  was  continuous  and  progressive.  The  length  of  lines  per 
boat  cannot  be  ascertained  with  anything  Hke  accuracy.  The  average  per 
herring  boat  refers  to  the  whole  of  Scotland ;  but  here,  also,  it  coidd  be 
shown  that  the  increase  on  the  East  Coast  has  been  very  much  greater  than 
on  the  West,  From  information  obtaiped  from  the  Fishery  Officers,  it  may 
be  said  that  a  first-class  herring  boat  on  the  East  Coast  ranges  up  to  38 
or  39  tons,  and  carries  during  the  summer  fishing  from  about  35,000  to 
over  60,000  square  yards  of  netting.  In  the  Anstruther  district  the 
maximum  lengtii  of  great  fishing  lines  per  boat  is,  at  the  present  day, 
15,750  fathoms,  and  the  average  12,600  fathoms ;  while,  thirty  years  ago, 
the  length  was  only  5400  fathoms. 


J^eavirTrawl  Vessels, 


Beam-trawling  has  been  practised  for  a  considerable  number  of  years  at 
certain  parts  of  the  Scottish  coast,  and  particularly  in  the  Firths — the 
Firth  of  Forth,  the  Moray  Firth,  the  Clyde,  and  the  Solway.  But  up  to 
about  ten  6r  twelve  years  ago  it  was  prosecuted  only  intermittently  by 
fishing  boats  engaged  at  other  times  in  other  work.  At  the  period  men- 
tioned the  introduction  of  steam-trawl  vessels  may  be  said  to  have  revolu- 
tionised this  mode  of  fishing.  Statistics  are  only  available  since  the  year 
1883,  and  they  are  as  follows : — 
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TA^L£  v.— Statistics  relating  to  Beam-Trawl  Vessels. 


Year, 

Steam  Trawl  Vessels. 

Total  Tiawl  Veeaels  (including 
Suiing  Vessels  and  Boats). 

No. 

Tons 

Men. 

Value  of 
Veesels. 

Value 
ofNetB, 

&C. 

No. 

Tons 

M„.?i3.°' 

Value 

ofNets, 

&c 

£ 

£ 

£ 

£ 

1883 

•  •• 

... 

♦47 

2004 

59,980 

... 

1884 

.... 

... 

61 

2284 

117,770 

... 

1885 

... 

105 

2857 

114,845!     ... 

1886 

•  ..  . 

109 

2914 

94,849     ... 

1887 

1 

103 

2304 

73,394|     ... 

1888 

,. 

1 

107 

2689 

84,421!     ... 

1889 

38 

4369 

276 

109 '906  4810 

110 

4982 

478 

111,174,  6204 

1890 1  47 

4105 

350   144,805'  6920 

118 

4705 

495 

148,873   8258 

1891    61 

1 

5929 

457   208,452j  8410 

132  6484 

626 

212,113 

9662 

*  Nearly  all  steamers. 

These  statistics  would  have  been  more  useful  if  details  had  been  given 
for  the  years  1883-88  as  they  have  been  since  the  latter  year ;  l)ut  they 
,show  the  great  increase  which  has  occurred  in  trawling  vessels.  In  1883 
there  were  47^  of  a  gross  tonnage  of  2,004,  and  valued  at  £59,980.  Last 
year  the  number  was  132,  of  6,484  tons,  and  valued  at  £212^113,  the 
value  of  their  gear  being  £9,662  in  addition.  Of  these  trawlers  71  were 
!  sailing  vessels  or  boats  of  an  aggregate  value  of  £3,6pl ;  th^  value  of  the 
61  steam  vessels  being  £208,452.  ^ 

Thus,  while  there  has  been  a  falling  ofi  in  the  number  of  fishei;men  aad 
fishing  boats  since  1886,  there  has  been  an  almost  progressive  increase  in 
the  number,  tonnage,  and  value  of  beam-trawlers.  The  importance  of 
this  £Eict  will  be  seen  when  we  come  to  deal  with  the  statistics  of  the  fish 
captured. 

The  facts  and  figures  set  forth  in  the  foregoing  pages  show  that  a  very 
great  increase  has  taken  place  in  the  men,  boats,  and  gear  employed  in  the 
fisheries,  and  in  the  capital  embarked^especially  on  the  East  Coast — 
since  1825.  They  also  show  an  immense  increase  in  the  apparatus  or 
machinery  for  the  capture  of  fish,  both  in  the  aggregate  and  when  con- 
sidered in  relation  to  the  number  of  men  and  boats  employed.  Thus,  we 
have  been  able  to  ascertain  with  considerable  accuracy  the  data  concern- 
ing this  side  of  the  inquiry.  I  turn  now  to  the  statistics  relating  to  the 
jproduce — the  fish  caught. 


3.  Statistics  of  Fish  Caught. 

The  statistics  of  the  fish  captured  are  much  less  satisfactory  than  those 
of  the  men,  boats,  and  gear.  The  reason  of  this  is  to  be  found  in  the 
fact,  previously  adverted  to,  that  the  fishery  statistics  originated  in  the 
bounty  system,  and  hence,  for  a  long  time,  only  certain  fish  cured  in  a 
certain  way  came  under  review.     For  a  comparatively  brief  period — ^from 
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1S43  to  IB&T— AQ  att^ipt  was  made  to  keep  a  record  of  herrings  and  cod 
and  ling,  sold  or  consumed  fresh — but  a  complete  return  of  the  quantities 
and  values  of  the  whole  produce  of  the  sea-fisheries  was  not  begun  imtil 
1883.  '  If  the  quantities  of  cured  fish  bore  always,  throughout  a  long 
period,  a  fairly  constant  relation  to  the  quantity  caught,  it  might  be 
possible  to  indicate  with  considerable  accuracy  the  total  yield  annually. 
But  it  cannot  be  said  that  this  is  the  case ;  hence  results  obtained  in  this 
way  would  be  misleading.  There  is  no  doubt  that  in  the  earlier  part  of 
the  period  under  consideration  the  quantity  of  fish  cured  bore  a  consider- 
ably larger  proportion  to  the  total  fish  landed  than  is  the  case  now.  The 
extension  of  railways,  the  aggregation  of  population  in  centres  with  a 
well  orgswised  ^stem  of  dktribution,  the  increase  of  wealth,  &c.,  have 
put  a  premium  upon  fresh  fish.  It  might  be  worth  while  to  make  a  com* 
parison  here  between  the  average  catch  of  herrings  and  the  netting  in 
the  periods  for  which  returns  are  given — but  the  alteration  which  took 
place  by  the  substitution  of  cotton  nets  with  smaller  meshes,  and  the 
prevalence  of  'surface  fishing' since  1857,  would  affect  the  result  very 
considerably : — taking  only  tne  number  of  barrels  of  herrings  cured  the 
resulto  are  as  follows  in  relation  to  the  quantity  of  netting  used. 


TABLE  yi. — Showing  the  Mean  Annual  Number  of  Barrek  of  Herrings 
Cured  and  the  Area  of  Netting  per  Barrel  since  1844. 


•■ 

Number 

Number  of. 

Nomber  of 

of  Square 

Number  of 

Square 

Period. 

Barrels 

Yards  of 

Period. 

Barrels 

Yards  of 

Cured. 

Netting 

per  Barrel 

Cured. 

Cured. 

Netting 

per  Barral 

Cured. 

1844 

526,032 

98-8 

1845-49 

623,581 

116-6 

1870-74 

874,458 

165-9 

1850-54 

610,286 

124-6 

1875-79 

823,292 

193-4 

1855-59 

597,021 

1391 

1880-84 

1,366,844 

137-4 

1860-64 

695,878 

145-2 

1885-89 

1,340,996 

143-5 

1865-69 

686,415 

195-6 

1890-91 

1,216,337 

139-8 

For  the  reasons  ^ven,  and  for  others  not  needful  to  detail,  too  much 
weight  should  not  be  given  to  these  figures.  It  would  be  necessary  to 
institute  a  comparison  on  subsidiary  points,  and  I  have  found  this  at  present 
too  laborious.  It  may  be  pointed  out,  however,  that  during  the  first  half  of 
the  period  under  review,  when  hemp  nete  of  large  mesh  were  employed, 
there  was  a  gradual  increase  from  period  to  period  in  the  area  of  nettmg 
per  bartel.  In  subsequent  years,  when  the  area  of  fishing  was  extended, 
immature  fish  or  'matties'  began  to  be  caught  in  large  numbers  by  the 
cotton  nets«  In  1859  only  40  barrels  of  'matties'  were  cured;  in  1865 
the  number  of  'maUies'  branded  was  770;  in  1869  1,964,  and  in  1870 
36,839,  from  which  time  the  number  increased  greatly,  but  not  steadily, 
reaching  200,000  barrels  in  1880. 

Of  muftQ  importence  is  the  study  of  the  statistics  relating  to  white  fisb, 
which  are  caught  by  lines  and  beam-trawls.     Here  also,  however,  they*are 
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tiQt  as  satiHfffctory  as  is  desirable,  rince  beam-trawled^A  were  first 
differentkted  in  the  official  retiarns  only  as  late  as  1889,  aiid  the  Quan- 
tities of  fish  nsed  fresh  have  onlv  been  given  siiloe  1888,  Nev^heless,  Hi 
is  possible  to  institute  some  nseiul  contpafisons.  Thus,  between  1854  and 
1857,  statistics  were,  published  ^representing  the  total  quantities  bf  cod^ 
Kng,  &c  cored  and  used  fresh,  and  likewise  the  length  of  Kties  potoessed 
by  the  fishermen.  .  These  statistics  give  the  following  results ; — 


PiarioA 


Length  of  Linea  in 
Fathoms. 


Quantity  of  God> 
Ling,  &a,  caught 
in  ewts. 


Fathoms  of  Unei 

per  cwt,  of  Fish 

oaugbt 


1844- 
184549 
1860-54 
1855-5.7 


8,501,775 
13,576,449 
13,610,144 
16,622,630 


297,230 
331,068 
330,472 
372,776. 


38-5 

41 -O 

41-2 

,44-5 


These  statistics  extend  over  thirteen  years,  and  £hfiy  were  apparently 
collected  on  a  uniform  basis  throughout  the  period  The  gradual  increase 
in  the  length  of  the  lines  in  relation  to  the  fish  caught  may,  therefore, 
indicate  approximately  what  the  case  really  was. 

Unfortunately,  a  similar  return  cannot  be  made  for  the  years  since  1883, 
for  the  reason  stated  in  regard  to  trawled  fish,  and  also  because  it  is  un- 
certain whether  the-  above,  figures  refer  exclusively  to  cod  andiiiig*-or 
partly  to  other  white  fish  as  well.  The  only  period  during  which  a  com- 
parison can  be  made  with  anything  like  accuracy  is  from  1889  to  1891, 
when  trawled  fish  were  separately  recorded,  and  hence  the  line-caught 
fish  may  also  be  ascertained.     The  figures  are  as  follows : — 


Period 

Length  of  Lines  in 
Fathoara. 

Quantity  of  Fish 
caught  in  cwts. 

Fathoms  iji  lines 

per  cwt.  <Jf  Piah 

caught. 

1889 
1890 
1891 

36,793,834 
35,672,746 
36,187,132 

1,612,418 
1,577,298 
1,564,189 

22-8 
22-3 
23-1 

But  it  is  evident  the  period  is  far  too  short  for  any  conclusion  to  be  based 
npon  these  figures  alone,  and  in  the  latter  table  aU  kinds  of  white  fish  ate 
included. 

But  the  strongest  evidence  of  over-fishing  is  to  be  obtained  from  thfe 
statistics  relating  to  beam-trawling.  These  have  been  given  ({>.  182),  so  far 
as  concerns  the  number  of  vesssels,  tonnage,  and  value.  In  regard  to  the 
quantity  of  fish  caught,  the  figures  are  instructive.  In  the  following 
table  I  give  the  tonnage  of  the  vessels  and  the  weight  of  fish  caught  in 
the  years  1889-1891,  as  extracted  from  the  official  records  ;  the  weight  of 
fish  caught  in  1888  is  known  for  th6  East  Coast  and  calculated  for  the 
West  Coast. 
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.   Xw., "": 

ToDoage. 

1     '                          '       1 

Fieh  caught  in 
cwta. 

Owt&  pei  ton  of 
Vessel 

1888 
1889 
1890 
1891 

2,689 
3,608 
4,706 
6,484 

250,000 
252,624 
291,812 
823,046 

92-9           ' 
69-9 
62-0 
49-8 

These  figures  show  very  clearly  that  the  quantity  of  fish  taken  j?er  ton 
of  the  vessels  tonnage  has  greatly  diminished  in  recent  years.  The  figures 
relating  to  the  quantity  of  fish  caught  refer  to  all  kinds  of  fish  j  but  I 
littve  dso  made  a  comparison  of  the  quantities  of  round-fish  Avid  fiat-fish 
for  the  same  periods.  The  tdtal  quantities  of  these  fish  caught  are  as 
follows: — 


Year. 

Round-Pish. 

Number  of 

cwts.  per  Ton 

of  Vessels 

Tonnage. 

Flat-Fish. 

Number  of 

cwts.  per  Ton 

of  Vessels 

Tonnage. 

1888 
1889 
1890 
1891 

183,00p 
183,787 
213,078 
242,501 

68-0 
50-9 
45-2 
37-4 

67,000 
68,737 
78,734 
80,546 

24-9 
19-3 
16-7 
12-4 

These  figures  show  that  since  statistics  have  been  collected — or 
published — there  has  been  a  gradual  and  considerable  diminution  of  the 
average  oatch  of  Scotch  beam-trawlers  per  ton  of  the  vessels  tonnage. 
The  figures  given  for  fiat-fish  in  the  above  table  iiiclude,  also,  skates ;  in 
the  following  table  I  give  the  averages  per  ton  for  the  different  kinds  of 
flat-fish  for  &e  last  three  years. 


Year. 

Turbot 

Halibut 

Lemon 
Soles. 

Flounders, 

Plaice, 
andBrilL 

Skates. 

1889 
1890 
1891 

1-40 
0-8& 
0-63 

0-02 

0-009 

0O05 

3'«9 
3-47 

a-6« 

12-84 
11-58 

.     7-88 

0-81 
0-86 
1-21 

I  think  it  will  -be  admitted  that  these  figures  convey  an  importimt 
lesson  in  connection  with  this  question  of  over-trawling.  The  faUing-off 
has  occurred,  it  will  be  observed,  mainly  in  the  larger  and  more  valuable 
&t*fish,  but  it  has  been  common  to  all  kinds.  Very  few  halibut  are 
ever  caught  ta  the  trawl-net- only  about  0*17  per  cent,  of  the  total  catch ; 
but  the  bdim^-trawl  is  th^  ^reat  instrument  by  which  the  supplies  of 
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turbot  and  other  flat-fish  are  obtained.  Thus,  last  year  this  mode  of 
fishing  yielded  the  fQllo^ing  proportion  of  the  total  catch  : — ^turbot,  81*2 
per  cent ;  lemon  soles,  98*2  per  cent ;  flounder,  plaice,  and  brill,  64*7 
per  cent  The  total  number  of  cwts.  of  these  flat-fish  landed  in  Scotland 
annually,  since  statistics  began  to  be  collected,  are  as  follows — irrespectiye 
of  the  mode  of  capture : — 


Year. 

Turbot. 

Lemon 
Sole. 

Flounder, 

Plaice, 
and  Brill. 

Year. 

-   ■  ^ • 

1 
[ 

rr„«u^i.  1   Lemon 
Tn-^l^tl     Sole. 

1 

Floander, 

Plaice, 

and  Brill. 

1883 
1884 
1886 
1886 
1887 

3,902 
4,234 
7,360 

3,882 
5,282 

1,702 
4,163. 
6,898 
7,573 
11,737 

67,226 
72,758 
83,180 
81,164  ; 
96,354 

1888 
1889 
1890 
1891 

5,424 
6,338 
5,654 
5,015 

12,669 
14,391 
16,651 
17,739 

87,184 
74,270 
81,309 
78,776 

Looking  to  the  great  increase  in  beam-trawling  and  line  fishing,  these 
figures  are  important.  Despite  the  great  increase  of  the  machinery  of 
capture,  the  gross  quantity  of  flat-fish  caught  is  diminishing.  This  is  also 
the  case  off  the  EJ^t  Coast  of  England,  where  beam-trawling  is  chiefly 
prosecuted,  as  the  following  figures,  showing  the  quantities  of  flat-fish 
landed  in  the  East  Coast  in  recent  years,  indicate : — 


Prime  Fish, 

1 

Year. 

Turbot 

•      Soles. 

not  separately 
distinguished. 

Totals. 

Cwts. 

Cwts. 

Cwts. 

Cwts. 

1887 

67,561 

67,874 

109,424 

234,859 

1888 

48,760 

52,161 

105,057 

205,968 

1889 

44,272 

47,747     . 

25,848 

117,867 

1890 

40,763 

46,187 

46,137 

133,087 

1891 

47,594 

61,287 

43,728 

152,609 

For  the  years  1887-88  the  mean  annual  yield  was  220,413  cwta  ;  for 
1890-91  it  was  142,848.  It  must  be  said,  however,  that  rince  these 
statistics  were  begun  only  in  1887,  and  embrace  a  very  large  extent  of 
coast,  there  may  at  first  have  been  errors  of  classification  and  so  f<vth. 
The  increase  noticeable  last  year  may  be  due  to  the  transformation  taking 
place  by  the  substitution  of  ste&m  vessels  for  sailing  vessels. 

I  have  now  discussed  the  statistics  relating  to  the  three  great  modes  of 
eea-fishing  in  Scothind — nets,  lines,  and  beam-trawls.  I  turn  to  certain 
special  statistics  dealing  in  detail  with  a  portion  of  the  East  Coast,  and 
which  are  of  much  value.  In  the  first  plaoe,  the  trawling  experiments  of 
the  'Garland'  have  already  yielded  important  result&  These  experi- 
ments have  been  carried  on  continually  for  six  years  in  portions  of  the 
territorial  wateis  in  which  beam-tiBwling  has  been  during  the  whole 
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period  prohibited;  and  I  shall  deal  with  Aose  parts  where  the  experiments 
have  heen  carried  on  with  the  greatest  regularity,  namely,  the  Firth  of 
Forth  and  St  Andrews  Bay.  The  figures  show  that  considerable .  fluctua- 
tions have  occurred  in  the  abundance  of  fish  caught ;  but,  comparing  the 
mean  number  of  fish  got  in  each  haul  of  the  net  in  the  dose  area  during 
the  first  three  years  and  the  last  tjiree  years,  we  have  the  following  result: — 


Yeara 

Flat-Fish. 

Boond-Fi^. 

Total. 

1886-1888 

190-6 

1481 

338-6 

1889-1891 

1547 

1560 

309-7 

These  figures  are  very  instructive.  They  show  that  a  decrease  rather 
than  an  increase  has  taken  place  in  the  abundance  of  flat-fish  in  the  terri- 
torial waters  in  which  beam-trawling  has  been  longest  prohibited ;  and  this, 
at  first  sight,  seems  paradoxical,  since  it  is  contrary  to  reason  to  suppose 
that  the  interdiction  within  a  given  area  of  an  extensive  mode  of  fishing, 
by  which  flat  fish  are  chiefly  captured,  should  lead  to  a  diminution  of  the 
number  of  these  fish  within  that  area.  But  the  researches  made  on  board 
the  '  Garland,'  since  the  summer  of  1888,  furnish  a  probable  clue.  They 
have  shown  that  most  of  the  food-fishes — and  nearly  all  the  important 
ones — spawn  outside  the  territorial  waters  in  the  region  referred  to— the 
pelagic  eggs  in  the  process  of  development  being  floated  in  immense  num- 
bers towards  the  shallower  waters — and  it  may  be  said  that  scarcely  any 
of  the  plaice,  lemon  soles,  turbot,  haddock,  cod,  &c.,  to  be  found  within 
the  Firth  of  Forth  or  St  Andrews  Bay  were  bom  there.  They  have  been 
floated  in  at  an  early  stage  of  their  existence,  or  have  migrated  thither  at 
a  later  period.  Some  15,000  food-fishes  have  been  carefully  examined 
during  ^e  last  four  years,  and  not  a  single  ripe  cod,  haddock,  or  plaice 
has  heen  obtained  within  the  territorial  waters ;  a  few  mature  lemon  soles 
have  been  obtained  at  the  margin.  Further,  tow-netting  has  been  carefully 
carried  on  in  connection  with  this  inquiry,  and  the  results  show  that, 
while  the  pelagic  ova  may  be  obtained  in  immense  numbers  outside  the 
Firth  of  Forth  and  St  Andrews  Bay,  they  materially  diminish  in  quan- 
tity further  up  the  Firth.  The  hypothesis  that  seems  to  account  for  the 
diminution  of  flat-fish  in  the  territorial  waters  is  that  the  spawning  fish 
are  captured  in  greatly  increased  numbers  on  the  spawning  grounds  lying 
outside,  where  the  beam-trawlers—driven  from  the  territorial  waters — 
work  on  a  larger  scale  than  hitherto. 

Statistics  of  the  fish  caught  by  line  fishe^rmen  within  the  territorial 
waters  along  the  greater  part  of  the  East  Coast,  during  the  past  four  years, 
also  indicate  depletion  of  inshore  grounds.  Thus,  along  this  great  extent 
of  coast,  the  average  quantity  of  white  fish  (including  both  round-fish  and 
flat-fish)  per  '  shot '  of  the  lines  was  as  follows :— In  1888,  2*539  cwts. ; 
in  1889,  2-494  cwts. ;  in  1890,  2425  cwts. ;  in  1891,  2-438  cwts.  These 
figures  refer  to  nearly  100,000  cwts.  of  fish  each  year. 

From  the  forgoing  discussion  of  the  statistics,  I  do  not  think  it  will 
be  serioudy  contested  that  the  simply  of  fish,  relative  to  the  machinery  of 
capture,  has  diminished,  and  is  likely  to  continue  to  diminish,  e^ecially 
as  regards  certain  kinds.  But  this  statistical  discussion  would  be  incom- 
plete without  reference  being  made  to  some  other  considerations. 

In  the  first  place,  there  is  the  question  of  the  extent  of  the  fishing 
grounds.  In  early  times  the  fisheries  on  the  East  Coast  were  confined  to 
the  Firths  and  to  a  strip  of  water  contiguous  to  the  coast  at  certain  places. 
Andy  until  the  period  under  consideration  was  well  advanced,  this  con- 
tinued to  be  the  case.     There  was  not  a  decked  fishing  boat  from  Berwick 
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to  John  o'  Groat's — except  a  few  'bussea'  or  vessels  for  deep-sea-fisb- 
ing  on  the  bounty  system.  The  fishing  boats  were  small  and  open,  and 
the  fishermen  clung  to  the  coasts  and  bays  with  the  greatest  pertinacity. 
Later,  larger  boats,  paii;ially  or  completely  decked,  began  to  appear,  and 
the  fishermen  ventured  further  and  further  from  shore,  until  for  many 
years  past  they  have  ranged  the  northern  parts  of  the  North  Sea — fre- 
quently fishing  from  150  to  200  miles  from  shore,  and  even  within  view 
of  the  Norwegian  Coast.  This  extension  of  the  area  of  fishing  is  a  most 
important  consideration  to  be  kept  in  view.  Thus,  Mr  John  Bain,  l^e 
Fishery  Officer  for  the  Peterhead  District,  informs  me  that  '  any  increase 

*  that  has  taken  place  in  the  quantities  of  fish  landed  must  be  lar^ely^  if 
'not  wholly,  attributed  to  the  increased  appliances  in  operatioii.  A  large 
'  depletion  has  taken  place  on  the  inshore  fishing  grounds,  and  the  boi& 

*  are  now,  to  a  large  extent,  fishing  on  what  may  be  regarded  as  virgin 
'  soil.  Some  large  qaantities  of  halibut  were  got  on  these  new  grounds, 
'  but  after  a  time  a  large  decrease  took  place  in  the  catch.'  He  states, 
further,  that  *  all  our  fisheries — lines  and  nets — ^have  of  late  years  been 
<  prosecuted  with  a  diligence  and  to  an  extent  quite  unprecedented  in  past 
'  times.  Larger  boats,  more  and  finer  nets,  more  and  better  lines,  and  a 
'  larger  area  of  fishing  ground,  seem  to  be  requisite  in  order  to  keep  up 

*  Ae  supplies  of  fish.'  Mr  John  Doull,  the  Fishery  Officer  of  the  Eye- 
mouth District,  also  says :  *  Fishermen,  in  general,  assert  that  it  now  takes 
'  a  much  larger  and  finer  quantity  of  herring  nets,  lines,  and  creels  to 
'  capture  the  same  quantity  of  herrings,  white  fish,  crabs,  and  lobsters 

*  than  it  took  twenty  or  thirty  years  ago.     This  shows  that  these  descrip- 

*  tions  of  fish  have,  for  a  good  many  years  past,  been  getting  scarcer  on  the 

*  fishing  grounds.  From  piy  long  connection  with  the  fisheries,  I  readify 
^  acquiesce  in  this  opinion  of  the  fishermen.'  And  these  statements  are 
confirmed  at  other  parts  of  the  coast. 

Another  consideration  of  importance  is  this,  that  by  reason  of  the  larger 
and  better  boats  now  employed,  fishermen  are  able  to  prosecute  their  in- 
dustry more  continuously  than  before.  They  go  to  sea  and  shoot  their 
nets  and  lines  in  weather  which  previously  imprisoned  them  behind  the 
harbour  bar.  For  instance,  at  Macduff,  Mr  James  Gow,  the  Officer  of  the 
Banff  District,  informs  me  that  in  February  last,  for  two  weeks,  the  boats 
were  daily  at  sea,  and  landing  large  quantities  of  fish,  the  fishermen 
asserting  '  that,  with  the  same  weather  ten  years  ago,  there  would  not 
'have  been  a  boat  out  in  the  district.'  And  further,  for  the  same 
reason,  line  fishing  is  prosecuted  for  a  considerably  longer  period  than  was 
formerly  the  case. 

Were  it  possible  to  contrast  the  quantity  of  fish  caught  by  the  same 
extent  of  apparatus,  say  within  twenty  miles  from  the  coast,  at  the  pre- 
sent day,  with  the  quantity  taken  twenty,  thirty,  or  forty  years  ago,  the 
difference,  I  think,  would  be  immense. 

4.  How  TO  Deal  with  Over-fishing. 

Over-fishing  may  be  dealt  with  in  three  ways : — (1)  by  restrictive  regu- 
lation ;  (2)  by  endeavouring  to  increase  the  supply  of  fish  by  artificial 
propagation,  leaving  the  practice  of  fishing  free ;  (3)  by  a  combination  of 
restriction  with  artificial  propagation. 

Regulation  may  concern  the  place  of  fishing,  the  time  of  fishing,  the 
mode  of  fishing,  or  the  size  or  kind  of  fish  caught,  or,  at  least,  landed, 
severally  or  in  combination.  There  may  be  a  total  prohibition  of  a  cer- 
tain mode  or  modes  of  fishing,  or  of  all  fishing,  in  certain  areas — either 
throughout  the  year  or  for  a  limited  period  (^  close  time ').     Interference 
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iuay  eoncetn  the  apparatus  by  which  the  fish  are  caught-^its  natare, 
dimensioDS,  the  size  of  mesh,  the  size  of  hook  (as  in  Spain),  or  the  relation 
between  t^e  fishing  apparatus  used  in  a  certain  area.  The  latter  mode  of 
regulation  m^:ges  into  questions  of  police,  Q.nd  is  very  ancient  and  still 
practised.  The  earliest  extant  regulations  of  sea-fisheries  are  of  this  char- 
acter ;  it  was  practised  in  the  great  herring  fisheries  of  Scania,  under  the 
dominion  of  the  Hanseatic  L^gue ;  and  I  find  evidence  of  it  in  the  six- 
teenth century  in  Scotland,  in  accordance  with  the  '  ordinance  maid  in 
*  ancient  tymes.'  At  the  present  day  such  regulations  exist  in  Norway, 
Denmark,  Holland,  and  elsewhere;  and  a  system  of  licenses  has  been 
proposed  in  connection  with  the  lobster  fisheries  of  Canada. 

Total  prohibition  of  fishing  within  defined  areas  on  depopulated 
grounds  {caiUonrmneifUs  de  rSserves)  has  been  advocated  by  an  illustrious 
Erench  authority.  Professor  A.  F.  Marion ;  and  instances  of  the  closure  of 
certain  areas  against  parfcicular  modes  of  fishing  may  be  found  in  many 
countri^.  I  am  not  aware  of  any  special  measures  having  been  yet  taken 
to  protect  spawning  grounds  by  the  institution  of  a  close-time. 

The  attention  of  fishery  authorities  at  the  present  day  appears  to  be 
concentrated  on  the  question  of  protecting  immature  fish,  and  at  a  recent 
conference  in  London  of  those  representing  the  English  fishery  industry — 
and  especially  the  trawlers  of  the  North  Sea — it  was  resolved  to*  petition  the 
Government  to  interfere  with  the  sale  of  certain  fish  under  certain  sizes. 
For  reasons  previously  stated  at  length,^  it  appears  to  me  that  the  greatest 
difficulty  may  be  found  in  practice  in  beneficially  carrying  out  such  regu- 
lations on  the  high  seas.  Merely  to  interdict  the  landing  or  sale  of  fish 
under  prohibited  sizes,  leaving  entirely  free  the  conditions  of  capture,  and  the 
treatment  of  the  prohibited  fish  immediately  subsequent  to  capture,  might 
simply  cut  off  an  appreciable  source  of  food  supply,  and  raise  the  price  of 
the  fish  allowed  to  be  sold,  without  materially  increasing  the  resources  of 
the  sea.  In  its  scientific  aspects^this  question  is  now  being  investigated  on 
the  Continent  in  harmony  with  the  following  resolution,  proposed  by  Dr 
P.  P.  C.  Hoek,  the  Netherlands'  delegate,  at  the  London  Litemational 
Fisheries' Conference  in  1890,  and  unanimously  agreed  to  : — 

*  This  Confeitence  considers  it  desirable  that,  before  the  Official  Con- 
^.  ference  meets,  the  different  nations  interested  in  the  sea  fisheries 
'  of  European  waters  will  collect  with,  as  little  delay  as  possible, 
'  sufficient  information,   scientific  as  well  as  statistical,   with 

*  regard  to  the  damage  done  by  the  capture  of  undersized  fish 

*  by  their  fishermen.' 

To  discuss  here  the  bearings  of  the  various  modes  of  regulation 
adverted  to  would  occupy  a  great  deal  of  space ;  and  the  rubject  is  not, 
perhaps,  yet  sufficiently  investigated  to  make  such  discussion  profitable. 
I  therefore  pass  to  consider  the  question  of  succouring  the  inshore  fisheries 
by  means  of  searfish  culture. 

6.  The  Artificial  Peopagation  and  Cumturb  op  Sea-Fihh. 
The  Principles  of  Sea-Fish  Ctdture, 

The  part  which  has  been  taken  by  pisciculture  during  the  present  gene- 
ration in  replenishing  the  lake  and  river  fisheries  of  several  countries  is 
well  known. 

On  the  Continent,  and  especially  in  America,  such  operations  have  been 
undertaken  on  a  very  liberal  scale ;  and  in  this  country  pisciculture,  in 

*  Fide  mv  Paper  on  *  The  Distribatiou  of  Immature  Fish  and  their  Capture  by 
Various  Modes  of  Fishing/  in  the  Eighth  Animal  Report 
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relation  to  inland  ^heries,  has  reached  the  perfectipn  of  art  at  the  cele- 
brated establishment  at  Howietoun.  Btit  pisciculture  as  applied  to  sea- 
fish  is  of  quite  recent  date.  Artificial  fecundation  and  hatching  of  the 
eggs  of  certain  sea-fishes  has  been  accomplished  on  an  experimental  scale  bj 
many  naturalists — by  Sars  in  Norway,  Professor  Mcintosh  and  others  in 
this  country,  by  the  German  scientists  on  the  Baltic,  and  in  Anienca. 
But  the  first  to  work  at  the  subject  successfully,  from  the  practical  point 
of  view,  appears  to  have  been  Captain  G.  M.  Dannevig,  the  Director 
of  the  well-known  sea-fish  hatchery  near  Arendal,  in  Norway,  and 
who  is  the  greatest  authority  on  the  subject.  His  institution  was 
established  seven  or  eight  years  ago,  and  has  since  been  enlarged.  More 
recently,  a  hatchery  for  searfish  was  established  in  Newfoundland,  and 
another  in  Canada ;  and  at  Wood's]  HoU  and  other  stations  in  the 
United  States  the  Fish  Commission  have  engaged  in  sea-fish  culture  for  a 
considerable  number  of  yeara 

Before  describing  what  is  being  done  in  Scotland^  a  word  or  two  may 
be  devoted  to  the  enunciation  of  the  principles  upon  which  sea-fish 
culture  rests.  Owing  to  the  intensity  of  the  struggle  for  existence  in  the 
sea,  the  destruction  which  takes  place  at  various  stages  in  the  life  of 
fishes  is  immense.  Hence,  most  sea-fishes  produce  an  enormous  number 
of  eggs.*  A  single  female  turbot  may  produce  in  one  season  nine  or  ten 
millions ;  a  cod,  six  or  seven  millions ;  a  ling,  twenty  or  thirty  millions ; 
a  haddock,  half  a  million  to  about  a  million,  and  so  on.  The  import  of 
this  enormous  fecundity  has  frequently  been  altogether  misunderstood ; 
arguments  have  been  based  upon  it  to  show  the  inutility  of  interference 
in  fisheries.  In  reality  fecundity  is  a  measure  of  the  natural 
destruction  that  occurs  in  the  life^history  of  any  species,  since,  on  the 
reasonable  assumption  that  the  total  number  of  a  species  remains  feddy 
constant  over  a  p^od,  it  is  only  necessary  that  a  few  individuals  of  the 
new  generation  should,  on  the  average,  survive  to  the  reproductive  stage 
in  order  to  keep  up  the  relative  abundance  of  that  species.  Hence  the 
proportion  of  the  eggs  produced  by  sea-fishes  which  give  rise  to  reproduc- 
tive individuals  is  infinitesimal.  Of  the  ten  millions  produced  by  the 
turbot,  9,999,998,  or  thereabout,  take  no  part  in  the  production  of  another 
generation,  but  are  destroyed  at  one  period  or  another  when  left  to 
natural  conditions.  So  witib  other  species.  Now,  since  the  fundamental 
principle  of  pisciculture  is  the  protection  of  the  organism  at  its  earlier 
stages  from  destruction  by  its  natural  foes,  it  would  be  desirable,  from 
the  most  practical  point  of  view,  to  know  at  what  stage  or  stages  this 
enormous  destruction  mostly  occurs.  Is  it  chiefly  in  Ihe  egg  state,  or  in 
the  larval,  post-larval,  or  '  immature '  periods  7  There  are  some  facts  of 
importance  in  considering  this  point.  In  the  first  place,  as  a  general  rule, 
the  fecundity  of  species  whose  eggs  are  buoyant  or  pelagic,  is  consider- 
ably greater  than  the  fecundity  of  species  whose  eggs  are  demersal  or 
attached ;  in  other  words,  the  ratio  of  the  destruction  is  much  greater 
among  the  former.  The  number  of  ova  produced  no  doubt  depends  to  some 
extent  on  the  size  of  the  essential  parts  of  the  ovum  and  the  rate  of  growth 
of  the  species ;  but,  taking  these  factors  as  far  as  possible  into  account, 
it  appears  that  the  fact  is  as  stated.  The  herring,  for  instance,  produces 
about  30,000  eggs;  the  pogge  (Agonus),  about  1200;  the  lumpsucker, 
over  100,000.  Some  herring,  possibly,  reach  sexual  maturity  vdthin 
a  year,  but  probably  later  in  the  great  majority  of  cases ;  the  lumpsuckw 
probably  takes  at  least  as  long  as  the  cod.     The  destruction,  therefore, 

•  Vide  my  paper  on  'The  Comparative  Fecundity  of  Sea-Piahes,*  Ninth  Annual 
MepoH. 
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in  the  veiy  early  stages  of  the  species  producing  pelagic  ova — that  is 
almost  all  the  food-fishes — \a  comparatively  immense.  The  Rev.  Mr  Oreen, 
Inspector  of  Irish  Fisheries,  found  by  experiment  that  minute  Crustacea, 
which  swarm  in  the  surface  waters,  devour  pelagic  ova  ;*  and  Mr  Scott 
has  discovered  that  SagiUa,  which  exists  in  immense  multitudes,  preys 
upon  larval  fishes.  That  protection  of  the  ovum  alone  is  a  most  import- 
ant factor  is  also  indicated  by  the  extremely  low  fecundity  of  the  pipe- 
fish {Syngnathus), 

But  there  is  evidence  from  the  life-history  of  Zoarces  that  the  great 
destruction  at  all  events  occurs  very  early.  Mr  Jameson  has  made  a 
series  of  careful  observations  at  Dunbar,  as  to  the  number  and  sizes  of  the 
young  of  this  viviparous  fish,  the  size  of  the  parent,  and  the  rate  of 
growUx  of  the  young.  Of  a  large  number  of  females^  varying  from  about 
seven  to  16  inches,  the  mean  number  of  young  was  65,  the  range  being 
from  twenty  to  over  a  hundred.  Twenty-two  specimens  from  a  giroup 
of  sixty-th^,  ranging  in  size  from  38  mm.  to  53  mm.,  and  bom 
on  8th  January,  were  placed  in  a  vessel  of  water,  and  have  been  reared 
since.  On  the  11th  June  their  length  ranged  from  59  to  89  mm.,  the 
mean  being  74  mm.  Thus,  in  five  months  they  had  increased  their 
length  by  from  21  to  36  mm.  Comparison  was  made  from  time  to  time 
with  young  Zoarces  caught  in  the  sea,  and  it  shows  that  those  in  cap- 
tivity, which  were  supplied  abundantly  with  food,  were  of  a  larger  size. 
It  is  evident  from  these  facts  that  Zoarcea  is  far  removed  from  sexual 
maturity  during  the  first  year,  and  probably  does  not  reach  it  till  the 
third  year  of  its  life,  the  period  at  which  it  is  believed  the  cod  first  comes 
to  maturity.  Now  the  importaace  of  these  observations  lies  in  this,  that 
40  or  50  of  the  progeny  of  a^ea-fish,  which  becomes  mature  probably  only 
in  the  third  year  of  jls  life,  are  sufficient  for  the  maintenance  of  the 
species ;  and  jmminiiig  that,  for  example,  the  cod  reaches  maturity  about 
llie  same  epoch,  and  that  there  is  no  exceptional  destruction  i^ter  its 
young  have  reached  a  similar  stage,  the  inference  is  permissible  that  of 
the  5,000,000  or  6,000,000  ova  produced  by  a  female  cod,  less  than  100 
survive  to  attain  a  length  of  two  inches  or  so.  In  the  light  of  the  im- 
portant observations  of  Donnevig  on  the  rate  of  growth,  it  may  be  said 
that  by  placing  some  fifty  of  these  young  cod,  between  two  and  three 
months  old,  on  the  fishing  ground,  one  adult  cod  will  be  available  as  a 
aource  of  food  supply. 

Pisciculture,  or  the  protection  of  the  young,  may  cease  when  different 
stages  have  been  reached:  (1)  it  may  be  extended  only  to  the  ovum; 
(2)  to  the  larval  fish  until  the  yolk  is  nearly  absorbed;  (3)  the  young 
fish  may  be  reared  to  a  certain  size.      The  practice  in  sea-fish  culture 

,  hitherto  has  been  mainly  to  limit  protection  to  the  ovum,  i.e.,  to  the 
period  anterior  to  hatching — the  newly  hatched  fry  being  ^en  placed  on 
the  fishing  ground.    The  protection  during  the  first  few  w^         ~^hen  the 

.  ratio  of  destruction  under  natural  conditions  is  exceedingly  great,  must  be 
beneficial  in  equal  ratio— -but  the  amount  of  this  benefit  cannot  be  at  present 
expressed  numerically  with  any  approach  to  exactitude.  There  is  little 
doubt  that  the  extension  of  protection  nntil  the  yolk  is  about  absorbed, 
when  the  young  fish  has  to  depend  on  external  sources  for  its  nourishment, 
would  be  of  the  greatest  value.  But  for  this  purpose  it  is  essential  that 
large  enclosures  of  sea-water  should  be  availabl&  After  the  absorption 
of  the  yolk  there  is  a  difficulty  in  providing  suitable  food  for  the  young 
fish,  and  in  sufficient  abundcmce.    This  can  be  done  also  by  means  of 

*  It  is  possible  that  the  comparatively  small  fecundity  of  the  halibut  and  long 
ron^h  dab  is  accounted  for  by  the  unosaally  large  size  of  the  ova  which  will  prevent 
their  being  swallowed  by  hosts  of  minute  crostaoea,  ko^ 
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ponds  communicating  with  the  sea,  and  supplied  in  addition  with  a  suc- 
cession of  certain  invertebtates,  which  may  be  retained  in  separate  com- 
partaents,  and  whose  spawn  or  larvse  form  a  natural  food  to  the  fishes  in 
their  early  stages. 

In  regard  to  the  kinds  of  sea-fish  for  pisciculture,  it  may  be  said  that 
hitherto  operations  on  any  large  scale  have  been  almost  confined  to  the 
cod.  Danneyig,  however,  has  experimented  also  with  the  flounder,  1^ 
herring,  and  with  other  species.  It  appears  to  me  that  in  this  matter 
we  should  be  guided  by  the  results  of  statistical  inquiry  as  to  what 
fisheries  are  on  the  down-grade,  and  what  the  most  valuable  fisheries  are 
that  may  be  succoured.  From  the  preceding  pages  I  think  it  is  dear 
that  in  this  country,  and  especially  on  the  East  Coast,  the  fisheries  which 
at  present  stand  most  in  need  of  replenishment  by  sea-fish  culture  aie 
those  for  l^e  vduable  flat-fishes^ — turbot,  halibut,  brill,  sole,  lemon  sole, 
and  plaice ;  and  a  reference  to  my  paper  relating  to  the  spawning  of  tiiese 
fishes  (p.  233)  will  show  that  several  of  them  could  be  treated  in  succes- 
sion in  the  same  establishment 


The  BoarcPe  Sea-Fish  Hatchery  at  Dunbar. 

The  Fish^  Board  had  the  subject  of  sea-fish  culture  under  special 
consideration  last  year,  and  instructed  me  to  visit  and  inspect  Captain 
Dannevig's  Sea-Fish  Hatchery  at  Arendal,  in  order  to  see  how  a  sicdlar 
system  might  be  adopted  at  Dunbar.  Subsequently,  on  the  invitation 
of  the  Board,  Captain  Dunnevig  kindly  came  over  to  Scotland  and 
examined  the  site  of  the  proposed  hatchery  and  sea-creeks  adjacent,  and 
having  reported  favourably,  it  was  decided  to  erect  a  sea-fish  faatcfaeiy 
at  Dunbar  on  the  model  of  the  one  in  Norway.  The  essential  require- 
ments were  (1)  the  erection  of  a  hatching-house,  with  hatching  appa- 
ratus I  (2)  the  construction  of  a  large  spawning  tank  for  the  supply  of 
the  ova ;  (3)  a  suitable  boiler,  engines,  pumps,  and  piping  for  supply- 
ing sea-water ;  and  (4)  the  formation  of  a  sea-water  enclosure  in  whidi 
the  adult  fish  could  be  collected  and  the  fry  reared.  All  these  have 
now  been  provided,  with  the  exception  of  the  searwater  enclosure.  Tlie 
hatching-house  and  hatching  boxes  were  made  in  Norway  under  tiiB 
supervision  of  Captain  Danneyig;  the  spawning  tank  has  been  con- 
structed from  plans  prepared  by  Messrs  Strain,  Robertson,  &  Thomson, 
C.£.»  and  the  boiler  and  pumps  were  selected  by  Sir  James  Maitland 
and  myself.  The  ground  upon  which  the  hatchery  and  its  adjuncts 
have  been  erected  belongs  to  the  War  Office  and  to  the  burgh  of  Dunbar, 
the  use  of  which  has  been  granted  for  the  purpose. 

The  hatching-house  (PI.  iv.  A.)  is  a  substsmtial  double-walled  wooden 
building,  35  feet  long,  24  feet  broad,  and  18  feet  high,  standing  on  a 
foundation  of  brick  and  concrete,  and  it  is  so  placed  that  it  may  be 
greatly  extended  in  area  later.  The  floor  space  at  present  permits  of 
c  sixteen  of  Dannevig's  hatching-boxes  being  employed,  capable  of  contain- 
ing at  one  time  80,000,000  fish  ova,  and  this  will  allow  of  more  than 
double  that  number  to  be  manipulated  during  the  spawning  season  of 
any  one  species,  and  many  times  that  quantity  if  fish  with  different 
spawning  times  are  employed. 

The  spawning  tank  (fig.  B.)  is  constructed  of  concrete  sunk  in  the 
ground,  the  walls  varying  in  thickness  from  4  feet  to  2  feet  It  is  40  feet 
long  by  11  feet  6  inches  deep,  the  breadth  at  one  end  being  26  feet  and 
at  the  other  18  feet;  and  it  is  capable  of  coAtaining  60,7Iq  gallons  of 


Digitized  by  VjOOQIC 


^ 

^ 

1 

4 

\ 

/ 

i 

\ 

/ 

/ 

\ 

/ 

/ 

1 
1 

1 
1 

19 

s 

1 

1 

\ 

\ 

/ 
/ 

• 
\ 

\ 

1 

\ 

V 

\ 

1 

o 

\ 

\ 

> 

• 

e 

11 

^  8 
s  1 

3    e 

CO 

\ 

\ 

\ 

^ 

\ 

\ 
\ 

t 

! 

00 

N 

\ 

\ 

N 

\ 

1 

'  1 

\ 

\ 

If 

\ 

^ 

k 

\ 

^, 

' 

i 

«  -5 

6 

V 

\ 

♦ 

Sc 
^1 

«o 

\ 

\ 

£•8 

\ 

\ 

i 

13 

•5  1 

\\ 

1 

^ 

11 

to 

- 

« 

1 

1 

s 
s 

lA 

00 

1 

1 

'A 

1- 

^* 

f 

1 

£ 

9 

S 

n 

o» 

• 

i" 

« 

s 

I 

Digitized  by  VjOOQIC 


n 


t 


Digitized  by  VjOOQIC 


PLATE  IV. 


Digitized  by  VjOOQIC 


.1 


Digitized  by  VjOOQIC 


of  the  Fishery  Board  for  ScoOdnd. 


193 


se^-water.  It  is  situated  27  feet  from  the  hatcliiag-house  and  on 
higher  ground,  so  that  the  level  of  the  water  in  it  will  be  above 
the  level  of  the  hatching-boxes  in  the  present  house.  At  the  side 
next  the  hatching-house  is  the  overflow  shoot  by  which  the  floating  ova 
are  carried  from  the  tank  to  the  spawn-collector,  within  a  compartment 
situated  between  the  pond  and  the  hatchery ;  and  here  also  are  placed  in 
the  bottom  of  the  tank  two  4-inch  pipes,  to  be  connected  with  the  waste 
and  drain  pipes  in  order  to  empty  the  tank,  or  remove  polluted  water 
when  required.  There  are  also  three  2-inch  pipes  placed  at  different  ^ 
levels ;  and,  as  the  spawning  pond  will  also  be  used  as  a  reservoir  for  the 
supply  of  water  to  the  tanks  of  the  laboratory  (fig.  D),  a  pipe  has  been 
carried  through  into  the  laboratory  (C),  to  be  joined  to  the  existing  piping  ' 
for  that  purpose. 

To  the  front  of  the  hatchery  and  spawning  pond — between  them  and 
the  harbour — is  the  boiler  and  pump-house  (fig.  E),  with  a  concrete  floor,  * 
and  measuring  24  feet  long  by  18  feet  in  breadth.  The  boiler  is 
of  the  locomotive  type,  made  of  steel,  by  Robey  &  O).,  Lincoln,  and 
of  8-horse  power.  The  pumping  apparatus  consists  of  two  Worthing- 
ton,  brass-lined,  direct-acting  steam  pumps,  each  capable  of  throwing  a 
minimum  quantity  of  2,040  gallons  per  hour,  and  a  maximum  of  nearly 
double.  The  piping  will  be  so  arranged  that  water  may  be  pumped 
directly  from  the  harbour  or  &om  the  creeks. 

The  fourth  requisite  for  the  hatchery — the  enclosure  of  the  sea-creeks — 
shown  on  the  plan  has  not  yet  been  carried  out.  These  tidal  creeks  (F,  G), 
aiccording  to  the  report  of  the  engineers,  will  contain,  when  enclosed,  a 
body  of  sea-water  of  a  superficial  area  of  13,545  square  feet,  a  maxi- 
mum depth  of  16  feet,  and  contents  of  560,000  gallons.  The 
whole  of  this  will  be  required  for  the  collection  and  storage  of  the 
adult  fish  to  be  used  at  the  spawning  time,  and  for  rearing  the  fry. 
Pending  this,  it  has  been  decided  to  convert  the  small  sub-creek  (H)  into  a 
tidal  pond  by  the  construction  of  a  concrete  wall  in  which  a  small 
numbar  of  fish  may  be  preserved.*  The  gradual  collection  of  the  fish  prior 
to  the  spawning  period  has  been  shown  to  be  absolutely  essential* 
in  order  to  obtain  the  necessary  quantity  of  spawn  at  the  proper  time. 

*  It  may  be  stated  that  the  hatchery  is  within  the  precincts  of  one  of  the  most 
historie  spots  in  Scotland — the  old  Castle  of  Donbar,  associated  with  Scottish  history 
for  800  years,  and  dismantled  subsequent  to  the  flight  of  Queen  Marv  and  Bothwell,' 
who  took  refuge  in  it  (/.  James  kL,  e,  86,  1667)r  A  portion  of  the  sub-creek 
referred  to,  now  beins  converted  into  a  peaceful  fish-pond,  formed  the  dungeon  in 
which  the  poet,  Gavin  Douglas,  Bishop  of  Dunkeld,  and  many  other  illustrious 
prisoners  were  confined.  A  oark  and  tortuous  passage  still  exists  leading  upwards 
towards  the  oitadel.  The  westward  opening  is  conjectured  to  have  been  the  portal 
through  which  Sir  Alexander  Ramsay  of  Dalhousie  brought  succour  to  Black  Agnes,, 
during  the  siege  of  the  Castle  by  the  English  under  the  Earls  of  Salisbury  and 
Arundel,  in  1888  ;  and  it  was  probably  by  this  postern  that  King  Edward  II. 
escaped  in  a  fishing  boat,  after  his  disastrous  defeat  at  Bannockburn  in  1814. 
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IV.— THE  CLYDE  MUSSEL  BEDS.     (PL  V.) 
By  J.  H.  Fu^iLABTON,  M.A-,  D.Sc.,  r.B,3.E, 

In  previoos  Annual  Beporta  of  the  Board,  the  t^o  systems  of  mussel 
culture  were  described  at  length,  th6  bed  system^  by  Mr  Scott  and  the 
writer,  as  undertaken  at  Montrose  Basin,  and  the  bouch6t  systemf  by  me, 
as  practised  in  France,  and  illustrated  by  the  Board's  experimental  bou- 
ch6t  erected  in  the  estuary  of  the  Eden.  At  these  two  localities,  Mon- 
trose and  St  Andrews,  are  the  only  beds  where  mussel  culture  in  Scotland 
is  assiduously  engaged  in,  and  at  the  former  bed  pultiyation  is  successfully 
carried  on  in  the  face  of  great  natural  obstacles.  Although  the  need  of  8^ 
increased  supply  of  mussels  for  bait  to  the  line  fishermen  is  as  keenly  felt 
as  ever,  yet  the  cultivation,  after  approved  methods,  has  not  extended  to 
places  in  Scotland  beyond  those  mentioned.  Notwithstanding,  there  is 
an  abundance  of  ground  where,  by  cultivation,  the  yield  of  mussels  could 
be  enormously  increased,  and  the  wants  of  the  fishermen  fully  satisfied. 
Doubtless,  the  desire  for  and  expectation  of  legislation  on  ^e  mussel 
question  may  delay  intending  mussel  cultivators  from  engaging  in  mussel 
culture.  It  is  not  creditable  to  us  Scotsmen  that  Une  fishermen  of  the 
East  Qoast,  and  of  the  shores  of  the  Moray  Firth,  should  have  to  depend 
for  a  supply  of  bait  on  mussels  imported  from  the  Zuider  Zee,  in  Holland^ 
while  there  is  so  much  uncultivated  ground  in  our  own  country^  where 
mussels  could  be  reared  and  fattened.  Such  uncultivated  and  suitable 
ground  is  to  be  found  in  the  three  great  estuaries  of  the  Clyde,  Forth,  and 
Tay,  and  at  the  head  of  many  of  the  Western  and  Northern  lochs.  The 
mussel  beds  of  the  Clyde  have  been  selected  as  embracing  one  of  our  most 
extensive  mussel  areas,  and  I  have  been  engaged  in  its  examination,  with 
a  view  of  ascertaining  their  present  condition,  and  their  capabilities  for 
yielding  an  uocreased  supply  of  mussel  bait  for  oi|i  line  fishermen^ 

'   Prbsbnt  Condition. 

The  eetuary  of  the  river  Clyde,  with  its  extensive  mud  banks  and  flats, 
is  capable  of  producing  vast  quantities  of  mussels.  The  mussel  area  may 
be  said  to  begin  at  Port-Gtegow  and  Cardross,  and  to  stretch  seawards  to 
a  line  from  Princes  Pier  on  the  south  to  Ardmore  Head  on  the  north,  A 
great  portion  of  this  area  is  mussel  producing ;  in  fact,  all  of  it^  except  the 
sand  of  the  banks,  and  the  shifting  and  silting  mud  of  the  navigable 
channel  furnishes  mussels. 

The  quantity  of  mussels  obtained  has  varied  much  in  different  years. 
Within  the  last  ten  years  as  many  as  (in  1886)  3,850  tons,  and  3,782  tons, 
(in  1887),  were  lifted.  These  large  quantities  were  not  lifted  from  the 
uncultivated  beds  of  the  Clyde  with  impunity,  for  the  beds  were  greatly 
impoverished,  and,  as  a  result,  only  221  tons  could  be  obtained  in  1889. 
Had  the  beds  been  cultivated  the  deterioration  would  not  have  amounted 
to  so  much,  and  the  beds  would  have  been  capable  of  yielding  a  much 
larger  proportion  than  one-seventeenth  of  the  yield  of  two  years  previously^ 

The  diminished  yield  forced  the  mussel  rakers  of  Port-Glasgow  to  go 
further  afield,  and  such  places  as  Loch  Foyle,  Belfast  Loch,  and  Loch 

*  Mussel  Fanning  at  Montrose,  Seventh  AnnuaX  Report, 

t  On  Boach6t  Mussel  Culture  and  the  Board's  Experiment  at  St  Andrews,  Ninllh 
Aimual  Report, 
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Bthre  weie  vUited,  and  the  mnsfi^  were  lifted  regardless  of  the  futard 
ediKfitioii  of  the  hedib  in  Ihese  lochs^  In  this  way,  for  the  titne  being,  the 
bkb  there  were  destroj^ed,  txA  the  over^ishii^  prevented  the  seeding  and 
testocking  of  the  beds  for  several  jears  thereafter.  Moreover,  the  increased 
demand  for  mnssels  tends  to  make  Ihe  mussel  merchants  and  mnssei 
nik^ts  seek  t6  lift  DSossefe  before  they  are  completely  filled  and  of  a  fit 
rise  for  b^H.  This  is  one  of  the  contribHting  oanses  to  the  impoverish^ 
Bient  of  the  €^e  beds. 

The  Clyde  ttmssel  are»  cam  be  conveniently  divided  into  tiiree  portions, 
gmuped  round  the  Uiree  chief  banks — ^vi£.,  Hilar  Bank,  Cockle  Bank,' 
and  G«eeno<dE  Bank, 

;    ^  1.  Pillar  Bank. 

The  Pillar  Bank  extends  seawards  along  the  north-east  shore  of  the 
Clyde  i^m  the  town  of  Dumbarton.  Most  of  the  bank  is  within  the 
liimte  of  the  jurisdiction  of  the  Clyde  Trustees,  but  within  these  limits  it 
» f^ost  entirely  unsnitaUe  for  the  rearing  of  mussels,  the  bank  being 
ffotn  1  to  5  feet  dry  at  loni^  springs.  The  part  of  the  bank  which. is  of 
interest  from  a  ii^ytioultural  point  of  view  is  that  below  the  series  of 
perches  in  a  line  between  Newark  Castle,  in  Port-Glasgow,  and  Cardross 
Burn,  in  Dumbartonshire.  The  distance  across  the  river  Clyde  along  this 
boundary  is  If  nautical  miles.  From  the  Clyde  Trustees'  boundary 
the  Pillar  Bank  sketches^  as  a  tongue-shaped  mass,  in  a  north-west 
direction  as  far  dowh  as  in  a  line  from  Ardmore  Bay  to  Inchgreen  Gas 
Works,  i.e,,  for  more  than  1  mile.  This  is  the  length  of  bank  which  dries 
hi  lowest  springs ;  and  the  breadth  of  dry  bank  along  the  limit  of  the 
Gl^de  Trustees'  jurisdiction  is  about  1  mile.  These  boundaries  give 
the  extent  of  the  Pillar  Bank,  which  dries  at  lowest  springs ;  but  for  con- 
venience sake  we  may  also  consider  with  it  the  submerged  continuation 
of  tie  Pillar  Bank,  known  as  the  Flats  and  the  Huilooh  More.  The 
Biassel  ground  of  the  PUlar  Bank,  the  Flats,  and  HuUoch  More  is,  there- 
fore, quite  2^  miles  long,  and  extends  in  a  north-westerly  direct 
tion  as  far  as  Ardmoie  Head.  Along  the  Dumbartonshire  coast  the 
missel  growing  area  begins  a  quarter  of  a  mile  above  the  line  of  Perches 
IB  Cardross  Bay,  dips  into  Cardross  Bay,  fdlows  the  5  feet  line  to  opposite 
Ardmore  Tower,  and  gradually  wends  outwards  to  a  depth  of  12  feet  at 
Ardmore  H^,  From  the  kst-mentionod  point  the  boundary  line  curves 
round,  and  runs  alongside  the  diagonal  deep  channel  between  the  Cockle 
Bank  and  the  Pillar  Bank,  extending  topwards  to  opposite  Port-Glasgow. 
The  upper  boundary  of  the  mussel  area  begins  about  200  yards  above 
Perch  No.  1,  then  winds  below  Perch  No.  2  till  it  is  200  yards  below  the 
Clyde  Trustees'  boundary,  and  curves  upwards  after  passing  No.  3  Perch 
tiD  it  k  a  quarter  of  a  mile  above  the  boundary  c^posite  Cardross. 

The  Pillar  Bank  area  may  be  considered  as  stretching  from  Cardross  to 
Ardraorei  Head,  and  from  the  latter,  curving  along  the  deep  channel,  to 
opposite  Port^lasgow.  In  this  area  the  only  ground  quite  unsuitable  for 
ttkussel  cnitivation  is  the  sand  bonks  of  Aidmore  Bay,  and  the  sand, 
Which  stretches  coutinnously  from  that  bay  past  the  Rifle  Target  and  the 
Briek  Eilns  to  Cardross  Bay.  The  mussel  area  is  outlined  on  the 
accompanying  map.    (PL  V.). 

Most'  of  this  area  is  covered  with  mud,  and  this  also  is  universally 
the  case  for  the  deep  running  up  from  Ardmore  to  Cardross,  and  the 
deep  from  Ardmore  Head  towards  Port-Glasgow,  and  also  for  most  of  the 
flats.  The  mud  u  not  so  soft  and  deep  as  is  found  on  many  mussel  beds, 
and  at  many  place?  it  is  intermixed  with  sand.  Most  of  the  PiUar  Bank 
that  dries  is  composed  of  sandy  mud,  and  in  some  .places  of  sand,  but  the^ 
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Bubstratum  is  always  mud,  which  is  covered  by  from, an  iticb  or  two  to 
nearly  a  foot  of  sand  in  some  places.  Here  and  there,  on  the  Borfet 
Glasgow  side,  ballast  stones  hare  been  deposited,  bat  tiieee  nltimateljt 
become  silted  and  buried  by  mud.  Around  the  perches  are  stones,  but 
the  area  covered  by  these  is  very  small.  f 

The  Pillar  Bank  dries  at  lowest  springs  from  an  inch  or  so  to  about  three 
feet  With  a  prevalent  south-west  wind,  not  nearly  so  much  of  the  bank 
dries,  and  conversely  with  north-east  to  south-east  winds  the  dry  area  is  iur 
creased.  The  tide  ebbs  for  half  an  hour  longer  on  the  Pcurt-Glasgow  side 
of  the  bank  than  on  the  Oardross  side ;  so  that,  when  the  bank  is  drying 
on  the  south  side,  it  is  being  covered  by  the  inflowing  tide  on  the  north. 

While  the  above  description  holds  for  the  general  shape  and  size  of  the 
PDlar  Bank  over  a  number  of  years,  yet  the  quantity  of  silt  in  the  water  of 
the  river,  and  tidal  currents  alter  in  time  the  configuration  and  size  of  the 
bank.  In  recent  years,  between  the  Pillar  and  the  upper  end  of  the  Cookie 
Banks,  a  small  bank  about  600  yards  long  and  200  yards  broad  hajs  risen. 
When  the  last  corrections  were  made  on  the  Admiralty  Survey,  water 
covered  this  bank  at  low  springs  to  the  depth  of  one  foot  This  bank, 
included  in  the  map  in  the  Pillar  Bank,  lies  immediately  opposite  Port- 
Glasgow  Harbour,  its  upper  end  being  about  200  yards  on  the  north  side 
of  the  navigable  channel  of  the  Clyde. 

As  to  the  present  condition  of  the  Pillar  Bank,  the  supply  of  mussels 
on  the  portion  that  dries  is  small  for  the  size  of  the  ground  capable  of 
fattening  mussels.  The  sand  on  the  lower  end,  and  towards  the  Cardross 
side  of  the  dry  area,  is  not  suitable  at  present  for  a  vigorous  growth  of 
mussels,  but  imder  a  system  of  bed  cultivation  much  of  it  in  time  could 
be  utilised,  especially  in  places  where  but  a  few  inches  of  sand  covers  the 
underlying  stratum  of  mud.  Nearly  one-half  of  the  dry  area  might  be 
stocked  with  mussels,  and,  with  all  the  o£her  areas  stocked,  even  a  portion 
of  the  other  half  might  be  utilised  as  a  store  for  mussels  afterwards  to  be 
shifted  to  lower  ground.  During  the  present  season  only  some  60  tons 
of  mussels  have  been  lifted  from  the  Pillar  Bank,  but  400  tons  have  been 
taken  from  the  flats  and  the  deep  of  Ardmore.  Unfortunately,  for  an 
exact  representation  of  the  present  condition  of  the  flats  and  deeps,  the 
data  are  not  so  easily  obtainable  as  for  banks  which  become  dry.  However, 
an  examination  of  the  bottom  and  stock  on  it  by  sounding  and  by  raking 
shows  that,  while  mussels  are  plentiful  in  some  places,  they  have  been 
fairly  gathered  from  other  submerged  areas. 


Cockle  Bank. 

This  bank  is  also  on  the  north  side  of  the  navigable  channel,  and  the 
whole  bank,  viz.,  the  dry  and  submerged  portions,  is  fully  a  nautical  mile 
in  length.  The  upper  end  of  tbo  bank  is  near  the  check,  or  No.  1 
buoy,  off  Port-Glasgow  Harbour,  aud  the  lower  end  is  opposite  No.  6  buoy, 
opposite  the  middle  of  the  new  bi-eak water  for  the  Great  Harbour  of 
Greenock.  The  north-east  boundary  runs  alongside  the  deep  ohannel 
between  it  and  the  Pillar  Bank,  and  the  lower,  or  north-west  limit,  is 
sinuous  in  outline  from  opposite  No.  6  buoy  till  it  joins  the  north-eastern 
boundary.  The  bank  is  nearly  triangular  in  shape,  with  the  apex  directed 
up  tne  stream. 

About  one-half  of  the  bank  dries  at  low  springs.  The  dry  area  is  also 
triangular  in  shape,  above  three-quarters  a  mile  long,  and  about  600  yards 
broad.  For  fully  half-a-mile  the  Cockle  Bank — as  might  be  expected 
from  the  name — is  composed  of  sand.     This  sandy  area  is  also  triangular, 
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and  its  base  occupies  the  base  of  the  diy  bank,  but,  like  the  sand  of  the 
Pillar  Bank,  it  has  underneath  a  substratum  of  mud.  The  sand  is  shelly 
Band,  but  on  the  Greenock  side  of  the  bank  the  sand  is  much  coarser  than 
elsewhere  on  the  bank.  On  the  Greenock  side,  opposite  the  east  entrance 
to  the  Great  Harbour,  there  are  heaps  of  ballast,  and  gravel  also  abounds 
at  the  same  place. 

The  Cockle  Bank  dries  for  three  feet  opposite  the  Great  Harbour  at 
low  springs,  but  the  average  height  of  the  dry  area  is  about  one  foot.  On 
the  Ardmore  side,  there  is  from  three  inches  to  one  foot  of  water  on  the 
bank,  and  at  the  upper  end  from  one  to  seven  feet  at  low  springs. 

There  are  very  few  mussels  on  the  lower  or  sandy  end  of  the  bank, 
but  at  the  upper  end,  and  on  the  part  along  the  north-easterly  side,  there 
is  a  fair  quantity  of  mussels.  The  upper  end  of  the  bank  yielded  250 
tons  during  the  past  season.  The  upper  end  and  the  Ardmore  side  of  the 
))ank  are  composed  of  mud,  and  good  mussels  can  be  obtained  from 
this  area. 

In  addition  to  lugworm  and  cockles,  the  bank  is  inhabited  by  such 
forms  as  Buccinum  and  Purpura.  The  numbers  of  these  forms  are  few, 
and  even  the  lugworm  and  cockles  are  anything  but  abundant. 

Greenock  Bank, 

.  This  bank  extends  downwards  as  far  as  Princes  Pier,  of  the  Glasgow 
and  South-Westem  Railway,  to  where  the  deep-water  begins  at  the  TaU 
of  the  Bank.  Its  upper  boundary  may  be  described  nearly  as  high  up  as 
the  entrance  to  the  Garvel  Basin,  and  here  the  bank  is  separated  from 
what  is  known  locally  as  Cabbie  Low's  Bank  by  one  to  two  feet  of  water 
at  low  springs.  The  seaward  boundary  is  at  the  water  which  stretches 
ifrom  the  Tail  of  the  Bank  towards  Ardmore  Tower.  Cabbie  Low's  Bank 
is  practically  a  portion  of  the  Greenock  Bank,  although  it  dries  as  a 
separate  bank,  a  quarter  of  a  mile  long  and  200  yards  broad.  Indeed, 
the  Greenock  B^mk  may  be  considered  as  embracing  the  whole  area 
npwarcU  from  the  Tail  of  the  Bank  to  nearly  the  low  end  of  the  Cockle 
Bank.  The  nautical  survey  does  not  represent  any  of  the  Greenock  Bank 
or  of  Cabbie  Low's  Bank  as  dry  at  low  springs ;  but,  whatever  was  the 
condition  as  to  depth  when  the  survey  was  made,  two  distinct  banks  are 
novi  dry- at  low  springs,  viz.,  one  opposite  Custom  House  Quay,  and  the 
other.  Cabbie  Low's  Bank.  Whether  this  is  due  to  an  alteration  of  the 
level  by  silting,  I  cannot  say,  but  that  the  portions  mentioned  become 
dry  I  had  various  opportunities  of  observing. 

The  portions  that  dry  do  not  rise  above  water  for  more  than  a  few 
inches.  The  soil  is  a  sandy  mud  over  the  whole  extent  of  the  bank,  and 
quantities- of  XJlvaceffl  and  Chorda  filum  are  found  on  it.  The  extended 
bank  is  more  than  a  mile  and  a  quarter  in  length,  and  the  greatest  breadth, 
near  the  upper  end,  is  three  quarters  of  a  mile.  The  low  end  of  the 
Qreenock  Bank  is  very  sandy,  and  on  the  side  next  the  navigable  channel 
of  the  river  ballast  stones  have  been  deposited.  Underneath  the  sandy 
parts  of  the  bank  there  is  a  regular  bed  of  mud. 

During  the  past  season  100  tons  of  mussels  have  been  lifted  off  Cabbie 
Low's  Bank,  and  quantities  have  been  obtained  from  other  parts  of  the 
Greenock  Bank.  As  on  the  Cockle  Bank,  great  destraction  of  mussels 
takes  place  from  men  and  boys  tramping  over  the  beds  and  digging  for 
lugworm.  On  some  of  the  banks,  also,  numbers  of  women  gather  the 
edible  wheik,  and  so  tramp  and  bury  the  mussels  under  foot  On  a  well- 
regulated  bbd  this  should  be  prohibited,  as  the  damage  done  is  much 
more  than  all  the  gain  got  from  the  lugworm  and  the  whelks. 
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A  long  narrow  strip,  from  ihe  east  en(J  of  the  James  Watt  Breakwater 
upwards  to  tl^e  limit  pf  the  jurisdiction  of  the  Clyde  Trustees  at  Newark 
Castle,  is  also  a  mussel-producing  area.  This  area,  I  haye  been  informed, 
extended  further  towards  Greenock  in  former  time^,  but  the  construction 
of  t^he  James  Watt  Breakwater  has  cpnsiderably  altered  the  length  of  the 
mussel-producing  strip.  The  soil  oi^  which  the  mussels  grow  is  fine  n^ud^ 
and  the  depth  of  water  over  them  rui^s  from  ten  to  fifteen  feet  at  low 
springs.  The  strip  is  outlined  on  the  accompanying  map»  bu^  beside3  this 
strip  alongside  of  the  navigable  channel,  the  shallow  ground  near  the 
timber  ponds  also  bears  mussels,  but  the  area  here  is  very  restricted. 

Fauna  of  the  Bank^ 

Besides  mussels,  the  ordinary  animals  that  live  in  association  with 
them  are  present  on  the  beds.  Amongst  the  enemies  of  the.  qoussei  are 
starfish,  Uraster  rubens  L.,  which  are  obtained  in  the  rakes/from  the  flat^ 
and  deeps  oflF  Ardmore.  These  are  more  numerous  than  the  boring 
Molluscs,  which  perforate  the  mussel  shell  and  extract  the  juices  and  fiesE 
of  the  animal.  The  latter  are  the  *  Dog  whelk,'  Purpura  lapiUus  L.,  and 
Bucdnum  undatvm  L.,  or  *  Buckie.'  The  edible  whelk,  Littorina  litorea 
L.,  is  found  especially  on  the  Cardrpss  sid^  of  the  i|pper  part  gf  the  Pillar 
Band,  and  snaall  lugworms,  Arenicola  piseaiorinmhamk.  are  r^larly 
dug  for  in  the  muddy  sand  on  all  the  banks. 

Samples  of  sandy  mud  were  taken  from  four  points,  viz.,  from  the  Hilar 
Bank,  near  the  Port-Glasgow  edge  of  it,  ftom  the  Cockle  Bank,  from 
Cabbie  Low's  Bank,  and  from  the  Greenock  Bank,  at  a  point  opposite 
Custom  House  Quay.  My  colleague,  Mr  Thomas  Scott,  F.L.S.,  has 
kindly  examined  the  mud,  and  made  lists  of  the  species  of  Foraminlfera 
and  Crustaceans  which  occurred  in  the  mud.  The  Poraminifera  inclnde 
four  genera  and  seven  species,  the  Ostracoda  seven  genera  and  twenty- 
four  species,  and  nine  genera  and  nine  species  of  the  Copepoda.  The 
following  are  the  lists  of  these  groups  : — 


MUiolinaficseaj  Brady. 

„       s^mvnulum  (Linn.) 
, ,       9uhrQttmda  ( Mont ) 

Littwla  scorpiurus  (Montfort. ) 


PORAMINIPfiRA. 

Pdi/y8t«m£l}^8lrifiUO'pwikM»  (P,  ^  tf  •> 
„  erifSj^i  Iimi»   . 

\ 

OSTOACODA. 


Cfytherelutea,  Miiller, 

,,    peihiddOf  Baird; 

„    eonfusa,  Brady  and  Nounao, 

„    porccllanea,  Brady. 

,,    villosa  (G.  0.  Sara.) 

„    ptUehella,  Brady. 

,,    condrma,  BxL^rt  JisaeB, 

„    angvZata  (G.  O.  SarsJ 

, ,    dunclmensis  (Norman. ) 
Cythcridea  torosa  {J onea.) 
Bucytherc  declivis  (Norman. ) 
Loxoconeha  viridis  (Miiller. ) 


Loxoconehtt  pustUa^  Brady  h  Robertson. 

„         icunarittdus  (lQn88.X 

„        /ro^i^  G.  0.  Savi.     • 
Cytherv/r<^  gibhg,  (MiUler. ) 

,,        adUii  Cr.  0.  Sars. 

,,        cmgukUa,  Brady. 

,,        vaubUUj  O.  0.  SaiB. 

„        nigr69c^»s  {BaM.) 
.  „  .    ftUvay  Brady,  and  Hoberfe^n*. 
CyChcrois  fischeri  {G,  Q.  Sara.) 
Paradoxostoma  abbrevicUiim,  O.  O.  Sws. 

„  '    variapik  {^^xdL) 


JB^mdoeaUmus  dongcUus^  Boeok. 
Vyelops  ceqiwreuAf  Fischer. 
JSctinosmna  meUmiceps,  Boeok. 
Ameira  Imffipes,  Boock. 
Mesochra  lUfjeborffii,  Boeck. 


COPEPODA, 


LaopJwUe  l^rfi^iifenh  CIau$. 
![%ahs^ris,?iarpactoide3^  Bpec^t, 
Earpacticus  chelifer  (Miiller.) 
Idyafiiteata  (Baird.) 
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The  Cockle  Bank  shows  the  greatest  niunber  of  species  of  Ostmcoda, 
t  the  Greenock  Bank  of  Foraminif  era,  and  the  Rllar  Bank  of  Copepoda. 
'  ^e  following  is  the  tabulated  result  for  the  whole,  and  for  each  of  the 
four  places  from  which  mud  was  taken  : — 


Foraminifera. 

Ostraoediu 

Copepoda. 

Genera. 

Species. 

Genera. 

Species. 

Genera, 

Species. 

Cayde,      . 
Pillar  Bank»     • 

4 

7 

7 

24 

9 

9 

2 

2 

5 

13 

4 

4 

Greenock  Bank, 

d 

5 

4 

13 

1 

1 

Cockle  Bank,    . 

2 

4 

6 

17 

8 

3 

Cabbie  L<yw'8  Bank, 

1 

1 

6 

10 

2 

2 

It  may  be  of  interest  to  compare  these  results  with  these  tabulated  for 
the  Montrose  Banks.  Of  Foraoduifera,  12  genera  and  20  species  were 
obtained  from  Montrose,  as  against  4  genera  and  7  species  for  the  Clyde. 
All  the  genera  of  the  Olyde  were  found  at  Montrose,  and  the  species 
common  to  both  were  2  Miliolina,  1  each  Truneatulina  and  Polystcmella. 
Of  Ostracoda,  Montrose  furnished  6  genera  and  18  species,  as  against  7 
genera  and  24  species  for  t^e  Qyde.  Only  1  Montrose  genus  was  not 
.  obtained  from  the  Olyde  mud  samples,  while  4  Cythere^  3  LoxocoTicha,  2 
OytherurOf  and  1  Faradoxostoma  were  common  to  both.  Three  genera 
and  three  apedee  of  Copepoda  were  obtained  from  the  Montrose  mud,  and 
only  the  burrowing  form,  EcHnotoma  melamceps^  Was  common  to  both 
^laeea     Nine  genera  and  9  species  were  furnished  by  the  Clyde. 


How  Ta  IsfCRiAAsm  thb  Sitfpi/T  of  Mussr^i. 

While  tlMF  staile  of  the  law,  and  the  methods  of  Miing  the  Clyde  mussel 
beds  lemain  as  at  pt-esent,  no  great  increase  of  yield  of  mussels  can  be 
looked  for.    By  careful  cultivation  and  wisely  enforced  regulations^  the 

*lMd8  might  be  made  to  yield  a  regular  supply  of  well  iilled  mature  mussela 
far  in  excess  of  the  quantities  which  have  yet  been  obtained  from  them. 

In  any  operations  which  may  be  conducted,  nothing  ought  to  be  done 
wldch  will  in  any  way  affect  the  navigation  of  the  river ;  and  if  the  beds 
are  farmed  on  approved  and  establish^  principles  of  culture,  nothing  can 
be  done  that  wiUr  be  prejudicial  to  navigation.  Besides,  the  depositing  of 
biUlast  on  any  of  the  banks  or  flats  ou^t  to  be  strictiy  prohibited.  Not 
obt)fdoeflr  ballast  take  up  room  where  mussd  cultivation  aims  to  h^e  mud, 

»&tit  ita  presence  tends  to  heighten  the  kvel  of  the  banks,  and  so  restricts 
the  area  of  firet-class  growing  ground. 

The  beds:  are  worked  at  present  almost  ezclosiveiy  from  Port^lasgow, 
whei^  the  Gafedonian  Railway  hare  ndle  laid  on  the  quay  beside  the  place 
aJt^  whith  tibe  mussels  are  landed.  This  enables  the  mussel  fisherman  to 
sAip  his  mussels  from  l^e  boat  side  for  Moray  Firth,  Eyemouth,  and  East 
CoaM  fishing  ports.  The  boats  onployed  for  transporting  the  mussels 
from  the  banks  are  ship's  old  boats,  capable  of  carrying  almost  two  or 

"tbree  tons  of  mussels.     These  boats  are  owned  by  nmssel  merchants  resi- 

.dtont  in  Port-Glasgow,  and  are  worked  by  mussel  fishermen,  who  aie 
oatrves  of  the  northern  counties  of  Ireland.  The  arrangement  is  that 
jA«  meicfaaQlB  supply  the  boat  aod  gear  to  the  fishermen  who  receive, 
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generally,  ten  shiUings  for  each  ton  of  matoie  mnsselti  landed  and  tracked 
at  Fort-Glasgow.  The  fishermen  gather  the  mosseld  by  means  of  rakeB» 
( similar  to  l^ose  used  at  Montrose  and  the  £den,  and  they  work  from  half 
ebb  tide  to  half  flood  tide. 

The  present  arrangement,  where  there  is  competition  between  the 
merchants  and  between  their  fishermen,  has  an  inevitable  tendency  to 
over-fishing,  and  to  the  taking  of  mussels  which  are  not  of  sufficient  bait 
size.  The  demand,  too,  for  mussels  also  tends  to  accentuate  this  over- 
fishing,  and  to  the  despatch  of  mussels  which  ought  to  remain  for  at  least 
a  year  longer  on  the  beds.  Free  fishing  also  hinders  anything  of  the  nature 
of  seeding,  or  of  rotation  of  crop  being  attempted,  for  nobody  will  seed 
beds  which  any  one  can  strip  of  its  mussels. 

How,  therefore,  can  cultivation  be  inaugurated  for  these  valuable  beds  % 
Free  fishing  is  absolutely  fatal  to  cultivation,  llie  only  other  alternative 
is  by  the  Fishery  Board  granting  a  several  fishery  order  for  the  whole  or 
part  of  them,  and  ensuring  to  the  cultivator  or  cultivators  the  results  of  his 
or  their  operations.  The  grantee  could  then  cultivate  the  seeds  to  advan- 
tage, and  would  also  be  in  a  position  to  pay  a  fair  royalty  for  the  privileges 
'  which  he  enjoyed  should  this  course  be  found  desirable  and  competent 

The  differences  between  the  present  system  of  no-culture  and  cultivation 
would  be  that  the  grantee  would  find  it  to  his  own  advantage  to  assist 
nature,  and  transfer  the  seed  from  the  lower  reaches  of  his  ground,  where 
it  settles  in  more  abundance,  to  the  better  growing  ground,  where  the 
water  is  not  so  salt.  At  present  the  banks  are  allowed  to  seed  themselves, 
and  the  mussels  consequently  take  a  longer  time  to  cover  the  bared  banks. 
The  time  which  the  moro  intelligent  fishermen  declare  that  it  takes  the 
Clyde  mussels  to  reach  maturity  is  four  to  six  years.  But  by  cultivation 
ithis  time  would  be  considerably  shortened  by  the  lifting  and  re-sowing  o£ 
the  mussel  seed.  It  is  quite  as  necessary  to  thin  mussel  seed  as  it  is  to 
thin  turnips,  or  to  thin  the  trees  of  a  young  plantation ;  and  it  is  as  absurd 
to  sow  turnip  seed  and  look  for  a  matured  root  crop  without  further  work,  as 
to  expect  welt  filled,  large,  and  mature  mussds  from  seed  tha:t  remains  in  situ. 

The  first  necessary  operation,  therefore,  for  the  mussel  cultivator  of  the 

Clyde  beds  is,  after  the  ground  has  been  stripped  of  the  mature  forms, 

t  and  the  banks  have  attained  the  proper  decrease  in  hei^t,  to  biing  a 

«8npply  of  seed  mussels  of  at  least  half-an-inch  in  length,  and  sow  them  on 

'  this  ground.     This  may  be  called  the  preliminary  operation  in  all  suocesa* 

ful  mussel  culture. 

The  condition  of  the  other  mussel  banks,  and  the  supply  of  seed  will 

t  determine  the  succeeding  steps  to  be  takea      Where  the  supply  of  seed 

.  within  a  reasonable  distance  of  the  beds  is  ample,  the  difficulty  may  be  to 

find  sufficient  ground  to  receive  the  young  mussels.     In  such  a  case  it  is 

.  better  to  allow  the  seed  to  remain  on  the  seeding  beds  till  the  mnseels 

,  have  attained  a  larger  size  than  the  minimum  size,  when  they  may  be 

.shifted  with  impunity.    By  permitting  the  half-inch  mussels  to  remain  in 

situ,  they  soon  grow  so  as  to  attain  the  size  of  an  inch.    These  latter  bear 

,  transport  better  than  the  smaller  size,  and  on  the  same  bank  they  grow 

quite  as  well,  and  sometimes  even  better  than  the  smaller  forms.    Wkere 

.  the  supply  of  seed  is  deficient,  operations  become  more  expensive,  and  the 

beds  are  not  so  remunerative.     In  the  Clyde,  however,  there  is  a  plentifol 

supply  of  seed,  and  the  same  difficulties  have  not  to  be  contended  with  as 

at  Montrose. 

In  all  mnssel  areas  some  banks  are  better  growing  than  others.  In  the 
Clyde  the  best  growing  ground  is  at  Ardmore  deep,  and  on  the  flats, 
where  the  ground  seeds  itself,  and  the  mussels  are  lifted  when  fonr  yean 
.old.    If,  in  this  place,  the  mussels  were  thinned,  there  is  no  reason  why 
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the  crop  should  not  bo  mature  sooner  than  in  four  years,  or  the  mussels, 
after  four  years'  growth/  would  be  larger  than  those  6btainable  now  from 
the  flats  and  Ardmore  deep.  It  is  usual  to  transfer  seed  to  the  higher 
banks ;  and,  as  the  lower  and  better  growing  banks  are  depleted  to  re- 
'  transfer  this  seed  from  the  higher  banks,  where  it  was  deposited,  let  us 
say,  one  year  previously.  In  the  bed  system,  the  reverse  to  the  bouch6t 
process  is  found  to  answer  better  for  our  conditions  of  climate  and  water. 
,In  the  Bouchdt  system  the  mussels  are  transferred  from  the  more  seaward 
Bouchdte  d^Aval  towards  the  BofuMts  d^Amont ;  while,  under  the  bed 
system,  the  mussels  are  transferred  from  the  more  seaward  and  deeper  seed 
ground  to  the  higher  banks,  and  then^  if  a  transference  is  desirable,  to  the 
better  growing  and  lower  banks. 

Conclusion. 

The  Clyde  beds  are  amongst  the  most  valuable  mussel  beds  in  Scot- 
land, and  are  capable  of  producing  a  much  more  abundant  crop  than  is 
yearly  got  from  them,  and  so  increasing  the  sup{)ly  of  mussels  which, 
moreover,  can  be  reared  very  economically.  So  long  as  matters  remain  as 
at  present,  the  tendency  will  be  towards  lifting  the  mussels  before  they 
grow  to  a  size  suitable  and  sufficient  for  the  fishermen.  Perhaps  quite  as 
much  as  any  place  in  Scotland,  it  is  necessary  to  make  and  enforce  regu- 
lations for  the  proper  cultivation  of  the  Clyde  beds.  Till  this  is  done,  and 
tUl  it  is  to  the  interest  of  the  men  working  the  beds,  not  to  lift  the  mussels 
till  they  are  of  a  sufficient  size,  little  will  be  done  to  augment  the  mussel 
supply. 

In  cultivation  it  will  be  necessary  to  gather  the  seed  from  the  portions 
of  the  banks  which  form  a  catchment  area,  and  to  transfer  it  to  the  beds, 
where  the  mussels  will  grow  and  fatten.  When  this  is  done  the  Clyde 
will  contribute  its  share  to  lessen  the  mussel  famine,  and  to  supply  cheap 
bait  to  a  most  deserving  class — the  line  fishermen  of  Scotland. 
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v.— THE    FISHERIES    OF    SHETLAND, 

By  Robert  Duthie,  Assistant  Fishery  Officer.* 

From  their  position  and  configuration  the  Shetland  isles  are  admirably 
suited  for  the  seat  of  a  great  fishery,  and  they  have  been  so  from  time 
.immemorial.  It  is  well  known  that  Dutch  vessels  visited  the  lolaBda 
regularly  for  centuries  in  the  prosecution  of  the  herring  fishing;  and, 
among  other  strangers^  Irish  smacks  came  to  engage  in  the  cod  fishing 
about  the  end  of  the  last  century. 

Except  trawling,  for  which  a  good  deal  of  the  sea  bottom  is  nnsuitablo, 
all  methods  of  fishing  are  brought  into  operation  and  all  sizes  of  h&tda 
used — from  the  small  hand  line  skiff  with  its  crew  of  two,  to  the  steam 
liner  or  the  cod  smack  of  70  toiis  register  and  crew  of  15  men. 

Vessels, — Of  the  fleet  of  fishing-smacks  annually  fitted  out,  the  larger 
sized — ^say  from  40  to  70  tons  register — go  to  Farbe^  Rockall,  and  Iceland; 
while  the  smaller  vessels  of  from  15  to  35  tons  work  on  the  banks  ronnd 
Foula.  Occasionally  the  crews  of  these  vessels  are  engaged  at  a  weekly 
rate  of  wages,  but  the  general  rule  is  to  engage  by  the  share,  the  ownera 
of  the  vessel  receiving  one-half  of  the  proceeds  of  the  voyage  and  the 
crew  the  other,  which  is  divided  according  to  a  fixed  scale,  by  which  the 
master  and  mate  receive  extra  allowances.  As  an  encouragement,  the 
fishermen  are  generally  paid  a  small  premium  for  each  score  of  cod  they 
catch,  and  the  reckoning  is  kept  by  a  rather  peculiar  method.  The  fishet- 
man  cuts  off  the  ^  beard '  or  feeler  from  the  lower  lip  of  each  fish  he 
hauls  aboard,  and  these  he  subsequently  counts  out  to  the  skipper. 

Boats. — -Of  the  fishing  boats  of  all  classes  a  great  number  are  owned 
.by  the  fishermen,  who  have  in  some  cases  be^  assisted  by  loans  granted 
by  the  Fishery  Board  under  the  Crofters  Holdings  (S<x)tland)  Act  df 
4  886.  In  boats  owned  by  curers  and  merchants,  the  crews  go  upon  the 
half-catch  system.  Early  each  year  the  corers  engage  IheiT  required 
number  of  large-decked,  deep-sea  boats  for  the  spring  cod  and  ling  fishing 
at  a  special  rate  per  cwt.  for  each  kind  of  fish  landed,  the  fish  being  <  headed 
*and  gutted '  before  they  are  weighed.  The  terms  thus  made  dao  apply 
to  smaller  boats.  The  prices  for  1891  were : — Cod  and  ling  7s.,  tusk  4s.  6d., 
and  saithe  28.  6d.  per  cwt.  For  halibut  the  price  was  lOs.  per  cwt.  up  to 
the  end  of  March,  8s.  for  AprU  and  May,  and  6s.  during  the  rest  of  the 
summer.  In  the  winter  months,  when  halibut  are  scarce  and  more  easily 
preserved,  higher  prices  are  paid. 

Fishing  Grounds, — In  glancing  at  a  chart  of  the  Shetland  islands  (see 
page  182  of  Part  III.  of  Board's  Report  for  1890),  it  will  be  seen  that 
from  27  to  30  miles  off  the  "West  Coast,  the  ground,  which  has  a  uniform 
depth  of  from  90  to  60  fathoms  shorewards  along  the  whole  length  of 
the  islands,  dips  sharply  to  from  200  to  upwards  of  600  fathoms.  Along 
this  slope  is  the  best  halibut  fishing  ground  in  Shetland ;  and  since  the 
adjacent  deep  water  cannot,  be  fished,  the  supply  is  practically  inexhaust- 
ible. Hauls  of  5  or  6  tons  of  halibut  are  sometimes  got  there  with  one  dip 
of  the  lines,  if  fishermen  can  get  them  warped  along  the  slope.  All  the 
distance  shorewards  from  this  line  the  ground  is  good  for  long  line 
fishing ;  and  herrings  are  usually  abundant  in  June  generally  widiin  a 
few  miles  of  the  coast.  Along  the  North  Coast  the  fishing  grounds  extend 
to  about  40  miles  off,  but  as  you  turn  eastwards  the  100  fathom-limit 
recedes  from  the  coast  till  on  an  easterly  course  from  Skerries  it  is  100 
miles  from  land. 

*  I  am  much  indebted  to  Mr  Millikin,  the  District  Fishery  Officer,  for  much 
valuable  assistance  in  the  preparation  of  "this  account 
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,'''•"-'    f  1.  Cod  AJU)  liDfO  Fl8H»!BY.. 

[ :  Thd  9laple  iodoetry  of  thm^  islancls  haa^  for  generations  been  cod  and 
Mng  fishing  and  curing.  Early  in  the  century,  when  (Jovemment 
•JbKOunty  wm  paid  Upon  diy  fish  ofliciaUy  stamped,  this  trade  was  of 
iKijSQient  magnitude  to  require  the  sejrvices  of  four  or  five  fishery  officers, 
cwhq  :w0f e  stationed  at  various  places  among  the  islands. 

Sand  Line  FisMng. 

A  very  ex  tenure  handline  fishing  is  carried  on  by  the  Shetlander% 
.both  on  the  inshore  grounds  and  tJie  deep  sea  banks. 

Clod  fishing  and  curing  aboard  sniacks  at  Faroe^  Bockall,  and  Iceland, 
.used,  to  be  a  far  larger  trade  than  it  is  now.  In  its  p^my  days— from 
,1860  to  1880-^from  60  to  70  Shetland  vessels  were  annually  fitted  out, 
and  from  20  to  40  English  snmcks  dijspoaed  of  their  fish  to  Zetland 
merchants*  Since  then  the  numbers  have  been  gradually  decreasing. 
In  1891  only  11  English  and  21  local  crafts  were  employed  in  tb^ 
.{iranob  of  tiie  fisbinig; 

About  the  end  of  February  some  of  the  largest  of  these  smacks  are 
fitted  oat  for  Faroe  and  Bock^L  At  that  early  season  the  weather  ie 
anally  roughs  and  the  fishing  very  uncertain  )  with  a  few  good  days  a 
full  ship  is  sometimes  obtained,  while  in  rough  weather  they  may  have 
^  Ue  to  for  weeks  doing  nothing.  About  the  month  of  August,  unless 
prospects  ate  very  good  at  Faroe  or  Boekall,  these  targe  smacks  proceed 
p^  Iceland,  where  a  fiSiU  cargo  is  generally  obtained  il  the  weatilier  prove 
favourable.  In  1^87  two  vessela  owned  by  one  firm  landed  between  theam 
82,000  fishy  repres^ting  a  value  of  about  <£5,500.  One  had  made  four 
and  the  other  five  trips  to  BockllL  Most  of  these  large  smacks  have 
wells,  in  whieh,  oq  theii:  last  trip  for  the  season^  they  carry  live  cod  to 
jGrriimhy. 

(,  Th#:  smaller  s^oacks^  from  10  to  35  ton%ai<e  not  usually  fitted  out  till 
Mayi  and  tiOnfine  their  opemfsons  to  the  Foula  Bank.  In  all  these  vessels 
baiid  lines  with  two  hooks  are  wctk^,  and  the  bait  .used  is  nmabek*  which 
are  salted  for  the  longer  yoyagea 

.  Hahd  line^  fishing  m  sslall  boato  ia  carried  on  aU  ronnd  the  coaata  of 
Shetland,  when  weather  permits^  CkKl  are  the  fish  moat  sought  after, 
bolootsideraUB  quantities  of  haddocks^  tusk,  ling,  imd  saithe  are  also 
MUg^itk.  Abont  the  southern  extremity  of  the  islands  the  saithe  fishing  is 
vigorously  prosecuted  in  these  small  hand  line  skifi^s,  end  large  quantitiee 
0re  annual^  onred  in  that  part  (4  the  district  The  inhabitants  of  Fair 
VM  oonfi»e  thems^ves  almost  exclt^ivelj  to  this  branch  of  the  fishing. 
8ai>ha  ar^  abundant  at  other  places  in  the  district,  but  as  they  aire  ci 
oomparalivdiy  }itll«  valuer  they  are  rather  neglected  by  fishermen.  The 
liBcs/and  bait  used  in  these  small  boats  are  the  samd  as  in  thie  Far5e 
^ma^hs* 

Long  Line  Fi$king, 

:  This  fifidiing  may  by  said  to  commence  annually  in  the  month  of 
Febmaiy^  among  the  islands  in  the  neighbourhood  of  Scalloway. 
Begnlarly  every  year^  great  numbers  of  cod  gather  among  these  islands 
^Uudii^  the  spawning  season.  The  fishermen  ^n  work  their  long  lines  in 
small '  four-oar '  boats,  and  the  fish  are  often  so  plentiful  that  boats  are 
loaded  of  half  the  Seet  of  lines,  and  two  trips  have  to  be  made  before 
fines  and  fish  can  be  all  landed.  Not  far  off  these  islands  there  is  said 
to  be  a  shallow  ridgo  with  about  12  fathoms  water,  inside  of  which  the 
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depth  is  mucli  greater.-  In  westerly  gales'  the  cod  came  over  this  ridge, 
into  the  deep  still  water  inside,  and  they  either  cannot  or  will  not  retnm 
to  the  open  sea  till  they  have  spawned.  Any  season  that  Uie  fishing  is 
exceptionally  heavy  the  fish  are  generally  in  poor  condition,  the  opinion 
of  fishermen  being  that  the  ordinary  supply  of  food  is  not  suflScient  for 
^he  number  of  fish  on  the  ground.  The  small  boats  engaged  in  this 
fishing  carry  an  average  of  6,000  yards  of  lines,  with  a  totol  of  1,000 
hooks,  and  the  bait  used  is  the  large  Shetland  mussels,  locally  known 
as  ^yogs.'  For  the  10  or  12  weeks  that  this  fishing  lasts,  a  crew  of 
five  men  usually  land  from  400  to  600  cwts.  of  fish  if  the  season  be  a 
good  one.  Most  of  the  ^Greatline'  or  Long  line  Fishing  about 
Shetland  is  now  done  in  large  decked  boats  of  from  45  to  50  feet  of  keel, 
manned  by  at  least  six  men,  and  carrying  from  16,000  to  26,000  yards  of 
lines.  The  total  number  of  hooks  on  these  would  be  from  2,500  to  4,50(X 
Each  boat  carries  from  a  dozei^  to  20  nets  with  which  to  catch  herrings 
for  bait  The  fishing  grounds  worked  on  extend  on  the  West  and  North 
Coast  to  the  100  fathom-line,  but  this  limit  is  seldom  reached  on  the  East 
Coast,  on  account  of  its  greater  distance  from  land.  Of  170  boats  em- 
ployed last  year  (1891)  120  were  owned  and  manned  by  natives  ;  and  the 
test  hailed  mostly  from  Aberdeenshire  and  Banffshire.  The  fishing  nsu- 
ally  commences  about  the  first  of  March,  and  is  prosecuted  with  great 
vigour  till  the  end  of  May,  when  most  of  the  crews  give  it  np  and  com- 
mence the  herring  fishing. 

In  a  good  season  a  crew's  gross  earning  range  from  £150  to  £200, 
but  as  much  as  £240  has  been  earned  by  a  crew  for  six  weeks'  fishing. 
'  The  *  sixems '  or  open  six-oar  boats,  which  were  in  danger  of  becoming 
obsolete,  have  been  regaining  favour  recently,  and  a  good  many  new 
crafts  of  this  description  are  being  built.*  They  are  from  20  to  25 
feet  of  keel,  with  sterns  considerably  raked,  making  the  extreme  length  five 
'or  six  feet  more,  rather  shallow,  and  of  sharp  bnild.  They  are  cheap,  light 
to  work,  and  draw  so  little  water  that  they  can  be  used  with  advantage 
at'  places  where  larger  boats  could  not  with  safety  be  employed.  They  are 
^manned  by  a  crew  of  six,  and  carry  an  average  of  8,000  yards  of  lines  with 
a  total  of  1,300  hooks.  If  obtainable,  herrings  are  used  for  bait,  otherwise 
sillocks,  or  part  of  the  fish  they  catch.  Halibut  were  very  much  used  for 
bait  before  fresh  fish  welre  exported  from  the  islands.  The  *  sixems '  com- 
«[ience  fishing  in  May  and  work  till  th&  middle  of  August  In  moderate 
< weather  the  Shetland  fishermen  go  a  long  distance  to  sea  in  these  boats. 
'  Small  boats  locally  known  as  '  four-oars '  are  also  used  in  the  long  line 
fishing,  but,  except  at  Scallowlay,  not  to  any 'great  extent. 

Until  1876-80,  when  East  Coast  fishermen  began  to  come  to  Shetland, 
the  natives  were  content  to  work  on  the  same  lines  as  their  forefathers  had 
done,  without  the  least  change  in  the  style  of  boats,  material,  date%  or 
'methods  of  fishing.  So  far  as  known,  on  no  occasion  was  there  ever  more 
lihan  70  cwts.  of  fish  landed  from  a '  sixern  '  for  one  trip.  Since  the  large- 
decked  boats  came  into  general  use  such  a  take  would  be  considei^ 
rather  a  low  average  in  good  weather,  and  no  less  than  240  cwts.  have 
been  landed  for  one  trip.  Last  summer  two  boats  fishing  at  Konasvoe 
landed  31  tons  of -fish,  worth  £200,  in  a  week—the  one  having  17  and 
the  other  14  tons — but  each  made  two  trips  to  the  fishing  grounds. 

The  change  thus  effected  has  fully  met  the  decrease  in  the  deqp-aea 
fishing  aboard  smacks,  and  the  result  is  that,  during  the  past  half  centmyi 

The  '  sixerns '  and  smaller  boats  used  in  Shetland  are  all  bailt  on  the  Norwij^n 
model.  Until  some  time  into  the  present  century,  boats  used  to  be  brought  uom 
Norway  in  sections  and  put  tom^ther  in  Shetland.  A  few  small  skiffs  are  stiU 
annually  imported  from  Norway,  but  these  are  brought  ready  for  sea.  * 
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the  quantity  of  <K)d,  &c,  cured  dry  has  shown  a  steady  increase.  Poor 
seasons  have  occasionally  intervened,  but  the  general  progress  of  the  in-; 
dustry  has  been  unmistakeable.  The  following  figures  show  the  yearly 
averages  for  the  last  five  decades : — 

Years,  Yearly  average.         ^ 

1840-49  .  .  37,850  cwts.  of  dry  fish. 

1850-59  .  .  43,750        „         „ 

1860-69  .  .  61,400        „         „ 

1870-79  .  .  85,990        „         „ 

1880-89  •  .  67,800        „        „ 

The  abnormal  increase  in  1870-79  deserves  some  explanation.  About 
that  time  the  demand  for  Shetland  cured  fish  was  greater  than  the  supply, 
and  local  merchants  began  to  import,  in  a  half -cured  condition,  considerable 
quantities  of  Norwegian  cod,  which  were  then  dned  and  exported  as 
Shetland  fish.  The  experiment  did  not  prove  a  lasting  success,  and  was 
finally  abandoned. 

2.  Haddock  Fishing. 

This  is  the  chief  occupation  of  the  Shetland  fishermen  from  the  end  of 
September  to  the  commencement  of  the  cod  and  ling  fishing.  The  chief 
seat  of  the  fishery  is  about  Scalloway  and  the  adjacent  isles,  but  it  is 
carried  on  more  or  less  round  the  coast,  wherever  there  is  a  safe  harbour 
and  steam  communication.  Mussels  are  the  principal  bait,  but  cockles 
are  also  freely  used,  especially  in  the  North  Isles.  The  fishing  grounds 
are  in  every  case  close  to  the  shore, — often  land-locked  by  islands.  The 
boats  used  are  light  four-oar  skifife  of  14  or  15  feet  of  keel,  modelled  like 
the  'sixema'  The  crew  of  four  or  five  men  carry  lines  similar  to  those  used 
on  the  East  Coast  of  Scotland. 

Before  increased  steam  communication  put  the  Shetlanders  in  touch 
with  the  fresh-fish  markets,  all  that  could  be  done  with  haddocks  was  to 
cure  and  dry  them  like  cod,  and  the  price  was  too  low  to  encourage 
fishermen  to  work.  This  is,  therefore,  quite  a  recent  industry  that  has 
grown  up  within  the  last  decade.  From  1884 — when  authentic  records  of 
haddock  fishing  were  first  kept — to  1888,  the  yearly  total  steadily  increased 
from  12,726  cwts.  to  28,056  cwts, ;  but  since  then,  from  whatever  cause, 
there  has  been  a  gradual  falling-off  to  12,884  cwts.  in  1891.  Fortunately 
the  price  paid  to  fishermen  has  been  steadily  increasing,  and  their  earnings 
have  not  been  reduced  in  proportion  to  the  catch.  Scalloway  and  Burra 
Isles  crews  often  earn  £20  a  man  for  the  season  of  about  four  months. 

Very  few  of  the  haddocks  are  smoked  in  Shetland :  the  bulk  of  them 
are  sent  south  in  ice. 

3.  Hbrring  Fishing. 

Of  all  the  fishings  carried  on  in  Shetland,  the  herring  fishing  is  the 
most  fluctuating.  In  the  year  1834  the  fishing  was  a  failure  on  the  East 
Coast  of  Scotland,  but  herrings  were  abundant  at  Shetland— «ne  firm  having 
cured  and  branded  no  fewer  than  20,000  barrels,  and  the  total  for  the 
district  amounting  to  57,000  barrels  for  the  season.  After  this,  from 
various  causes,  the  fishing  declined  very  much.  For  the  long  period  of  40 
years  the  total  only  once  reached  20,000  barrels  (in  1841)  ;  and  it  was  gener- 
ally firom  1,000  to  10,000  barrels  a  year.  The  lowest  recorded  figures  are 
for  1864,  when  the  season's  cure  only  came  to  658  barrels.  From  1870 
to  1879  the  average  yearly  total  was  under  4,000  barrels. 
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'  In  1876,  11  banfFshire  crews  tried  the  cod  and  ling  fishing  at  Shetlaift^* 
and  their  success  was  snch  as  to  induce  them  to  return  annually  in  ivt^- 
creased  numbers.  *  Sixerns  *  had  formerly  been  almost  theonly  bc«rts  used' 
in  the  herring  and  longline  fisheries,  and  the  Shetland  fishermen  did' 
not  think  the  local  grounds  could  be  conveniently  worked  in  larger 
boats  ;  but  the  success  of  the  strangers  changed  their  ideas.  The  great 
disaster  of  1881  (in  which  61  lives  were  lost)  gave  them  an  increased 
dislike  for  the  *  sixerns,'  and  the  prosperity  of  the  herring  fishing  made  it 
possible  for  a  good  many  of  them  to  provide  themselves  with  boats  like 
those  used  by  the  East  Coast  fishermen. 

From    1880  to  1885   the  development  of  the  fishing  was  altogether 
phenomenal. 

Barrels  cured.  J 

1879,  .  .  .  .  8,755 


1880, 
1881, 

1882, 
1883, 
1884, 
1885, 


48,552 
59,586 
134,187 
256,487 
300,117 
369,895 


Since  1885  the  fishings  have  been  very  irregular,  and  the  results  often 
disappointing  to  all  concerned.  Dog-fish  have  been  the  chief  cause  of 
failure,  but  another  reason,  no  doubt,  is  the  great  depth  of  the  water  ini 
which  the  fishing  is  carried  on.  Even  on  banks  where  the  depth  is  only: 
20  or  30  fathoms,  as  in  the  Moray  Firth,  the  herring-shoals  do  not  always: 
rise,  when  it  is  well  known  that  they  are  on  the  ground^their  movements: 
being,  no  doubt,  affected  by  the  weather,  the  tides,  or  the  movements  of  the- 
fry  upon  which  they  may  be  feeding.  Their  habits  would  naturally  be; 
much  more  irregular  where  the  depth  is  two  or  three  times  as  great.  j 

In  Shetland  there  are  two  distinct  herring  fishings.  The  early  fishing 
is  carried  on  along  the  West  Coast  and  around  the  I^orth  Isles,  from  the^ 
middle  of  June  to  the  middle  of  July.  Of  514  boats  employed  in  1891,' 
less  than  half  were  owned  and  manned  by  natives,  and  the  rest  came  from 
various  places  along  the  East  Coast  of  Scotland,  or  from  the  Orkney  Islands. 
East  Coast  fishermen  show  pronounced  preferences  for  particular  stations. 
From  the  Montrose,  Fraserburgh,  and  Banff  districts  the  fishermen  go 
almost  exclusively  to  Baltasound,  while  those  from  Peterhead  and  the  ad- 
jacent villages  go  regularly  to  CuUivoe,  AVhalfirth,  and  Ronasvoe.  This 
selection  is  not  brought  about  by  the  curers  so  much  as  by  the  fishermen's 
own  inclinations. 

The  herrings  caught  during  the  early  season  are  rich  and  well-flavoured, 
but  they  have  not,  generally,  melt  and  roe  well  developed,  and,,  therefore,: 
are  not  officially  branded. 

Spent  herrings  are  found  on  the  grounds  in  May ;  small  young  herrings 
early  in  June  ;  and  these  again  are  replaced  as  the  month  advances,  some- 
times apparently  in  a  nighty  by  a  larger  race  of  fish,  which,  in  t'arii,  dJftfen 
disappear  as  suddenly  as  they  came.  Swedish  fishermen  often  say  they 
get  number's  of  large  herrings  in  the  stomachs  of  cod  and  ling  caught  it) 
the  deep  water  off  Unst,  after  the  British  fishermen  cease  to-  get  any  in^ 
their  nets.  ^ 

There  is  generally  a  period  of  three  or  four  weeks  before  the  8th  or  10th 
August  that  no  herrings  are  got  about  the  North  Isles,  and,  on  accotint  of 
this  time  of  enforced  idleness.  East  Coast  fishermen  give  up  fishing  and  go 
home  about  the  middle  of  July. 

The  late  fishing  is  carried  on  all  along  the  east  coast  of  the  islands,  from 
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Uoat  to  gQmburgb  B[ead^  Its  headquarters,  is  Lerwick,  and  of  recent  years^ 
the  fiahjng  ia  being  concentrated  there  more  and  more.  A  commencement 
is  made  about  the  20th  of  July,  and.  the  fishing  is  generally  continued  till 
the  middle  of  September.  Of  310  boats  engaged  in  1891,  at  least  three- 
fourths  were  owped  and  manned  by  natives ;  and  the  rest,  with  one  or  two 
exceptions,  were  from  Manx  or  Irish  ports. 

The  herring-nets  used  by  the  Shetland^rs  ^re  60  yards  long  and  18 
seore  (of  meshes)  deep ;  and  of  these  each  boat  carries  from  35  to  40,  The 
few  'sixems '  that  are  still  used  carry  from  12  to  15  nets. 
,  The  fishing  grounde  eltend  about  40  miles  seawards,  but  most  of  the 
herrings  are  caught  10  or  12  miles  off  the  land,  in  a  south-easterly  direotion 
from  Lerwick. 

For  both  the  early  and  late  herring  fishings  the  boats  have  always 
hitiherto  been  engaged  at  a  fixed  rate  per  cran  ;  the  system  of  selling  daUy 
by  auction  has  not  yet  been  introduced  into  Shetland. 

Mackerel  are  often  plentiful  about  the  North  Isles  and  other  parts  of 
Shetland  in  the  months  of  July  and  August.  No  regular  fishing  is  carried 
on,  but  hauls  of  as  high  as  8  or  10  crans  have  been  got  in  herring-nets. 
The  mackerels  are  usually  very  large  and  rather  coars&  On  account  of 
the  long  distance  from  any  fresh  market,  they  are  of  little  value,  and 
sometimes  go  for  manure.  Mackerel  curing,  which  has  grown  to  be  an 
importaut  industry  about  the  south-west  of  Ireland,  has  not  been  tried 
hwe. 

4.  SiLLOCK  Fishing. 

'Silkck'  fishing  in  Shetland  deserves  a  passing  notice.  The  term 
'  siUock '  is  applied  to  the  young  saithe  in  the  second  year  of  their  growth, 
when  they  fbrm  a  considerable  part  of  the  food  of  the  Shetland  fishermen 
during  the  winter  months.  They  are  caught  in  various  ways,  but  chiefly* 
on  ^  files '  or  in  ^pock '  or  hand-nets.  The  first  of  these  methods  needs  no 
desotiption,  except  that  the  flies  used  are  of  white  feathers.  The  *  pock- 
^nets.'*  are  woven  in  the  shape  of  a  trout-laading-net,  round  stout  iron 
rii^  of  from  4  to  6  feet  in  diameter.  Bait  may  be  attached  as  a  lure,  but 
is  seldom  necessary,  as  cormorants  are  constantly  hunting  the  sillock 
shoals  into  narrow  creeks.  There  the  fishermen  lower  their  nets  to  the 
bottom,  suspended  from  short  sttmt  rods,  and  as  soon,  as  a  sufficient 
number  of  sillocks  come  above  the  net  it  is  hauled  up,  the  fish  in  their 
haste  to  escape  usually  going  down  Into  the  net,  instead  of  over  it.  From 
1  qr.  to  1  cwt  may  thus  be  taken  at  a  haul ;  and  skfff  loads  are  daily 
letoiled  at  Lerwick  Pier  during  the  winter  at  about  Id.  a  gallon.  As 
an.  artide  of  food  they  are  of  no  market  value,  except  in  Shetland,  bnt  a 
good  many  are  converted  into  manure  in  the  local  factories ;  and  in  some 
places  th^  are  caught  solely  for  their  livers,  from  which  oil  is  extracted. 
Fronii  Skerries  200  barrels  of  sillock  oil  have  been  exported  in  one 
winter.    The  waste  of  fish  thus  caused  nmst  have  be^i  enormous. 

HiNDRANCBS  TO  FlSHING. 

Dogfish, — The  greatest  hindrance  to  the  success  of  the  herring  fishing 
about  Shetland  has  hitherto  been  the  visits  to  these  shores  of  large  shoak 
<rf  dog-fish;  that  come  with  almosrt  annual  regularity.  They  always 
appear  first  on  the  west  side  of  the  islands,  and  as  a  rule  gradually  spread 

*  These  '  pock-nets  *  are  sometimes  used  for  the  captare  of  herrings.  In  the 
autumn  shoals  of  herrings  are  driven  by  saithes  into  narrow  voes,  where  they  are 
packed  so  close  that  fishermen  fill  their  small  boats  by  means  of  these  nets.  Occa- 
faon^Xtf-heukeU  are  psed.         . 
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round  the  north  and  east  coasts.  Various  theories  have  been  ptit  f  oi^Mnl ' 
in  explanation  of  their  visits.  A  very  plausible  one  is,  that  they  come 
along  in  the  course  of  the  gulf  stream  till  they  meet  the  western  coasts 
of  the  British  Isles ;  and  that  this  is  why  the  fishing  grounds  about  the 
Outer  Hebrides,  Orkney,  and  Shetland  are  so  often  overrun  by  them. 
Some  seasons  they  seem  to  approach  Shetland  from  the  deep  water  to  the ' 
northwest  of  Unst  and  Yell ;  at  other  times  they  appear  first  about  Orkney 
and  the  progress  of  the  shoal  northeastwards  may  then  be  cleariy  traced 
by  fishermen,  and  their  arrival  anticipated. 

The  spring  cod  and  ling  fishing  suffers  at  times  from  their  ravages, 
but  their  visits  are  most  frequent  during  the  early  herring  fishing  in  June 
and  July — ^just  when  they  are  least  welcome.  They  are  often  so  plentiful- 
at  that  season  that  fishermen  may  sail  for  miles  and  find  the  sea  swarming 
with  them  everywhere.  It  has  now  come  to  be  understood  that  if  dog- 
fish appear  in  large  numbers  on  the  coast,  fishermen  will  be  allowed  to 
get  quit  of  their  engagements  and  leave  the  district,  as  persistent  fishing 
in  such  circumstances  would  only  ruin  them  without  doing  any  good  to* 
the  curers. 

As  the  summer  advances  the  shoal  often  spreads  southwards  along  the 
east  side  of  the  islands,  and  becomes  equally  troublesome  during  the 
autumn  herring  fishing,  of  which  Lerwick  is  the  centre. 

From  the  fact  that  winter  fishing  is  confined  pretty  much  to  land- 
locked waters  in  Shetland,  the  movements  of  the  dog-fish  shoals  are  not 
so  clearly  defined  after  the  close  of  the  herring  fishing.  It  is  believed 
that  some  seasons  they  remain  off  and  on  about  the  islands  all  the  year 
round ;  but  usually  they  disappear  from  the  coast  when  the  cold  weather 
sets  in,  very  few  being  then  seen  by  the  haddock  fishers.  ' 

Cuttle-Ji^, — Cuttle-fish  are  another  pest  from  which  Shetland  fishermen 
often  suffer  a  great  deal.  They  abound  in  the  waters  around  these  islands,' 
and  are  often  very  troublesome  during  the  herring  fishing  season,  thoogh 
they  do  not  destroy  the  nets  as  dog-fish  do.  They  fasten  upon  the  ba^< 
of  the  herring  after  it  has  been  meshed  in  the  net,  and  with  their  parrot-like 
beaks  pick  out  the  best  part  of  the  fiah.  In  1 886  they  swarmed  about 
the  islands  all  summer,  and  practically  caused  a  failure  of  the  aatumn 
herring  fishing  along  the  north  and  east  coasts,  crews  that  bad  set  nets 
in  their  vicinity  usually  bringing  ashore  more  broken  than  sound  herrings. 
During  a  gale  in  September  of  that  year,  tons  of  cuttle-fish  were  cast 
ashore  on  the  beaches  to  the  southwards  of  Lerwick,  thus  providing  a 
feast  for  the  gulls  for  many  a  day. 

Cuttles  readily  attack  haddocks  and  other  fish  when  they  find  tbent 
hooked  upon  lines ;  but  by  line  fishermen  they  are  not  looked  upon  as  an 
unmitigated  evil,  on  account  of  their  value  as  bait.  Towards  the  end  of 
the  year  they  often  come  into  Lerwick  Harbour  in  shoals,  and  may  be 
frequently  seen  swimming  near  the  piers,  attracted  very  likely  by  the 
*  sillocks '  that  frequent  the  souiid.  Numbers  of  them  are  then  cau^^ 
by  the  fishermen,  to  be  used  for  bait,  the  mode  of  capture  being  as 
follows  : — Several  large  hooks  are  fastened  to  tbe  end  of  a  rod,  whidi  is 
let  down  into  the  water  with  a  ^sillock'  suspended  above  the  hooks. 
When  the  cuttle,  or  *  skeetick,'  as  it  is  locally  termed,  seizes  this  bait> 
an  upward  motion  of  the  rod  impales  it  upon  the  hooks. 

Their  value  as  a  bait  seems  to  be  derived  chiefly  from  the  brilliant 
phosphoric  light  that  shines  about  their  bodies  in  the  dark.  This  is 
particularly  noticeable  about  their  eyes,  which  are  large  and  very  expres- 
sive. In  the  transparent  water  about  Shetland  they  can  be  seen  at  a 
great  depth.  When  being  hauled  up  on  a  line,  and  spinning  round  in 
its  efforts  to  escape,  the  cuttle's  eyes  are  never  for  a  moment  taken  off  its 
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eaptoTy  but  aeom  to  follow  his  every  motion.  When  cuttles  «re  cut  up 
and  used  aa  bait^  fishermen  say  that  cod  select  the  heads  much  mora 
readily  than  any  other  part  of  the  body,  and  they  can  only  account  for 
this  by  the  brilliancy  of  their  eyes. 

FORBION  FxaHB&MBN. 

Dutchmm* — Of  the  foreign  fishermen — one  might  even  say  of  all  the 
strtngers  who  annually  visit  Shetland — the  Dutchmen  are  the  most 
familiar  figures.  Various  accounts  are  extant  regarding  the  extent  of  the 
Dutch  fishing  industry  in  Shetland  waters,  centuries  ago,  but  it  might  not 
be  safe  to  accept  as  genuine  all  the  statements  thus  made.  In  1633,  as  the 
result  of  an  inquiry  on  the  subject,  it  was  stated  that  1500  Dutch  vessels 
were  engaged  in  the  herring  fishing  about  Shetland.  In  the  beginning  of 
the  18th  century,  some  Fjrench  men-of-war  burnt  and  destroyed  over  400 
of  the  Dutch  fishing  vessels  in  Bressay  Sound,  after  which  the  fleet  was 
for  a  long  time  much  reduced.  Of  recent  years  the  number  of  these 
TesseU  annually  fitted  out  by  Holland  has  been  between  400  and  500. 

Perhaps  no  class  of  fishermen  have  been  so  conservative  as  the  Dutch, 
Until  very  recently,  they  continued  to  work  in  the.  same  style  of  boats, 
methods  ol  fishing,  and  mode  of  despatching  fish  to  market  as  their  fore- 
fathers did  in  the  days  when  the  English  admiral  Blake  (in  1652)  cap- 
fsured  the  Dutch  herriug  fleet  in  the  North  Sea,  destroying  their  escort 
«knd  confiscating  a  tenth  part  of  the  herrings  they  had  caught  and  cured. 
Of  the  boats  presently  in  use,  the  old-fashioned  '  bom  schults '  are  flat, 
equare-built,  siow-sailing  vessels  of  from  35  to  45  tons,  manned  by  a 
crew  of  9.  These  are  now  fast  being  replaced  by  large  powerful  smacks 
of  from  60  to  80  tons  register,  carrying  14  or  15  men  and  boys.  A  good 
many  vessels  of  this  description  have  lately  been  purchased  from  British 
owners ;  and  the  Dutch  are  building  finely  modelled  crafts  of  the  same 
pattern — steel  being  in  some  oases  used  in  their  construction. 

There  has  also  been  a  change  in  the  mode  of  dispatching  fish  to  market 
A  few  sailing  vessels  called  'jagers'  used  to  accompany  the  'busses 'to 
the  fishing  grounds,  and  collect  the  first  cured  fish,  with  which  they  ran 
to  Holland. 

In  1885,  some  of  the  fishing  companies  combined  to  send  steam  carriers 
to  Shetland,  and  several  of  these  have  since  come  annually  for  the  first 
few  weeks  of  the  fishing.  They  anchor  in  Bressay  Sound,  and  the  fisher- 
men bring  in  their  cargoes  for  transhipment.  In  1891,  153  fishing 
crafts  thus  transhipped  cured  herrings  in  Lerwick  Harbour,  and  47 
Dutch  vessels,  other  than  the  above,  put  in  during  the  fishing  season.  A 
good  many  barrels  of  early  cured  Dutch  herrings  are  now  sent  to  Leith  in 
the  mail  steamers  for  transhipment  to  Rotterdam,  &c.  As  in  former 
years,  the  fishing  vessels  generally  go  home  with  their  catches  as  the 
season  advances. 

Frenchmen. — Very  few  French  fishermen  visit  Shetland.  In  1891  two 
were  reported  at  Lerwick  Custom  House — one  of  them  being  on  the  way 
to  Iceland. 

Swedes, — About  the  middle  of  the  last  decade,  Swedish  fishermen  first 
made  th^ir  appearance  in  Shetland  waters  in  the  prosecution  of  the  cod 
and  ling  fishing,  and  they  have  since  been  annual  visitors. 

Their  vessels  are  a  little  like  the  old  Dutch  '  busses,'  but  are  of  a  smarter 
build.  The  usual  size  is  from  18  to  24  tons  register,  with  a  crew  of 
12  or  13  men,  but  smaller  vessels  occasionally  come.  They  carry 
good-sized  skiffs,  in  which  they  do  the  most  of  their  fishing  in  moderate 
weather. 
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The  principal  difference  ia  the  modes  of  fishing  followed  by  Swedish 
and  Scotch  fishermen  lies  in  the  way  they  rig  their  lines.  Although  the 
*back'  of  the  Swedish  line  is  usually  heavier  than  the  Scotch,  the 
'  snoods '  and  hooks  are  much  smaller  and  lighter.  About  a  foot  above 
the  hook  the  Swede  fastens  a  small  piece  of  very  light  wood,  which  is 
said  to  keep  the  bait  above  the  ground,  thus  making  it  more  attractive, 
and  keeping  it  from  being  slimed  up  if  the  bottom  is  muddy.  This  wood 
is  got  in  Prussia,  and  resembles  alder  in  colour.  The  pieces  used  are 
triangular  strips  of  4  or  5  inches  long,  and  not  exceeding  an  inch  broad  at 
the  base.  Glass  balls  are  also  used  at  intervals,  but  they  seem  to  be 
intended  for  di:jtinguishing  marks  rather  than  floats. 

Scotch  fishermen  sometimes  think  that  where  the  ground  is  muddy  and 
the  water  very  deep  the  Swedes  catch  twice  as  many  fish  as  they  can  do. 
If  this  is  so,  it  is  to  be  regretted  that  our  own  fishermen  have  not  giren 
this  plan  a  thorough  trial,  which,  so  far  as  can  be  learned,  has  not  been 
done. 

The  Swedes  begin  to  arrive  in  April,  and  continue  to  work  about 
Shetland  till  the  end  of  August  In  1891,  8  of  them  discharged  fish 
in  Shetland,  and  perhaps  as  many  more  fished  in  the  neighbourhood — 
their  chief  resort  being  to  the  edge  of  the  deep  water  frpm  30  to  40 
miles  off  Unst.  They  frequent  Baltasound,  partly  for  the  purpose  of  pur- 
chasing herrings  for  bait ;  if  none  are  obtainable  they  use  haddocks. 

Some  of  these  Swedes  sell  part  of  their  fish  to  Shetland  curers,  tmd, 
judging  by  the  takes  thus  landed,  they  must  do  very  well.  They  generally 
remain  at  sea  most  of  a  week,  and  for  one  such  trip  over  £100  has  been 
made,  while  from  £bO  to  £70  is  not  uncommon  in  good  weather.  As  they 
all  make  repeated  runs  home  during  the  summer,  and  never  sell  any  tudc 
in  Shetland,  it  would  be  impossible  to  give  accurate  figures,  but  the 
following  was  paid  to  three  crews  by  a  local  merchant  in  1888. 

To  one  vessel  for  4  trips^        •        .        £223.  ^ 

„  another    „    3    „  .        .         £167. 

„  another    „    2^    „  .        •        £135. 

In  the  face  of  such  figures  it  may  be  questioned  whether  Scotch  fisher- 
men would  not  do  better  in  Shetland  with  their  lines  than  with  their  nets 
in  June  ^d  July, 
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SECTION  B.— BIOLOGICAL  INVESTIGATIONS. 


L— ON    THE    FOOD    OF    FISHES. 
By  W.  IUmsay  Smith,  M.B.,  CM.,  B.Sc. 

This  Report  gives  a  statement  of  a  fourth  year's  investigations  carried 
out  on  board  the  *  Garland'  by  Mr  Thomas  Scott,  F.L.S.     The  restilts  are 
set  forth  in  a  way  similar  to  "what  was  done  in  the  case  of  the  three 
previous  years ;  and,  so  far,  they  give  a  general  indication  of  the  relation 
of  this  year's  investigations  to  those  of  previous  years.     But   the  pub- 
lished results  give  little  idea  of  the  amount  of  material  available  for. study, 
both  in  Mr  Scott's  painstaking  and  comprehensive  returns,  and  in  the 
abstracts  I  have  had  to  make  of  his  returns  for  the  purpose  of  preparing 
the  results  published  in  the  Annual  Reports.     The  abstracts  show  not 
only  the  species  on  which  the  various  kinds  of  fish  feed,  but  also  the 
numbers  of  fish  examined  at  each  particular  station,  the  number  containing 
food,  and  a  list  of  the  various  species  constituting  such  food.     From  this 
it  will  be  evident  that  almost  any  question  relative  to  the  dietary  of  any 
species  of  fish  at  any  station  and  for  any  month  of  the  year,  can  be 
solved  by  consulting  the  abstracts.     To  make  a  comprehensive  study  and 
a  digest  of  all  those  abstracts  would  entail  an  amount  of  labour,  and  such 
a  lengthened  report  as  is  at  the  present  time  out  of  the  question.    I  may  say, 
however,  especially  since  former  Reports  are  being  referred  to  and  used 
for  purposes  of  comparison  by  naturalists  and  others  engaged  in  investi- 
gations elsewhere,  that  many  things  that   are  only  hinted  at,  or  given 
without   much   detail,  can  be  elucidated   by  reference  to  the   original 
abstracts.     The   value    of    a   series   of    observations   made   with    such 
accuracy   as   Mr   Scott's  have   been,   and   made   continuously  at  fixed 
stations   for   a   period   of    four  years,    can    scarcely   be   overestimated, 
especially  when  the  numbers  of  fish  examined  are  taken  into  account. 
Hitherto,  when  the  subject  of  the  food  of  any  particular  kind  of  fish  has 
been  referred  to,  the  stomach  of  a  single  fish  in  many  cases  has  furnished 
the  sole  evidence.     More  rarely,  as  in  Mr  Sim's  investigations,  a  number, 
sometimes  a  fairly  large  and  representative  number,  have  been  examined. 
Yet  again,  systematic   investigation   has   been   carried   out   at   definite 
stations  as  in  the  case  of  Mr  Cunningham's  investigations  at  Plymouth, 
and  Mr  Holt's  investigations  on  the  Irish  Coast.     All  these  are  useful  in 
themselves  as  an  indication  of  what  fish  in  their  native  element  may  eat 
or  do  eat,  also  for  comparison  in  various  ways.     But  I  would  point  out 
that  the  way  of  statistics  is  a  very  hard  one,  and  one  in  which  it  is  easy 
to  stray.     Putting  aside  for  the  moment  the  question  of  time  and  space 
distribution  of  fish  food,  and  looking  merely  at  the  problem  of  *  What 
'  does   a  fish,    say   a  cod,   eat — to  judge   from  an   examination   of  a 
*  number  of  specimens  ? '  one  has  to  face  the  question  of  the  trustworthiness 
of  the  results  and  of  the  rea'^oning.    I  mean,  Can  one  draw  any  trustworthy 
conclusion  from  ten  fish?   If   not,   then  from  a  hundred?     Or  from  a 
thousand?    The  law   of   statistics  is   very  definite,    although  it   is  too 
often   unknown  or  ignored.     Let   me   apply  it   to   a  particular  case,  a 
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hypothetical  one,  in  reference  to  fish  food.  Suppose  that  100  cod  were 
examined  and  that  25  of  these  were  found  to  contain  annelids.  By 
Pois8on*8  Rtde  the  degree  of  the  limits  of  error  may  be  ascertained.  Let 
M  =  total  number  of  cases  recorded  in  the  series  of  observations  (100); 
971==  the  number  of  cases  in  one  group  (25);  n«=the  number  of  cases  in 

the  other  group  (75).  Then  m  +  n  =  M,  and  tf  and  ^  are  the  propor- 
tions of  each  group  to  the  whole.  But  in  another  series  of  100  obser- 
vations, made  say  in  similar  circumstances,  the  proportion  m^ay  be 


M 


+  2 


V  ~M5"' 


That  is  to  say,  working  out  this  in  Talues,  that  in  another  series  of  100 
observations  the  number  of  cod  containing  annelids  instead  of  being  25 
may  be  as  many  as  37,  or  as  few  as  13 — a  variation  of  nearly  50  per  cent, 
of  the  actual  number  found.  If,  however,  instead  of  100  cod  having 
been  examined,  there  had  been  10,000  examined,  the  limit  of  error  would 
have  been  only  a  little  more  than  1  per  cent  above  or  below  the  propor- 
tion actually  found.  From  this  it  is  evident  that  observations  made  on  a 
very  small  number  of  fish  are  of  little  value,  «o  far  oi  regards  general 
amcluifums  from  the  observations.  This  fact  I  have  kept  constantly  in 
mind,  and  in  recording  small  numbers  of  fish  examined,  I  have  forborne 
to  draw  any  conclusions  whatever.  Without  consideruig  fully  the  subject 
of  time  and  space  distribution  of  food,  I  would  give  here  some  of  the 
collective  results  of  the  four  years'  investigations  of,  What  do  fish  eat  1 

FIRTH  OF  FORTH. 

Plaice. 

In  all  1205  were  examined  in  the  Firth  of  Forth,  of  these  883  contained 
food  material  that  could  be  identified. 

Echinodenm  were  found  in  89  stomachs  (10  per  cent).  They  consisted 
almost  entirely  of  sand-stars.  The  following  is  the  list  of  forms  found ; 
Ophioglyplui  in  21 ;  Amplndotics  in  7  ;  Amphmra  filiformia  and  other 
species  in  27  ;  Eckinocyamus  in  2 ;  and  OjMura  albida,  Spaiangus^  and 
JEckinocardium,  each  in  1.  ITie  rest  of  the  echinoderms  were  unidenti- 
fied sand-stars. 

Annelids  were  found  in  485  stomachs  (54  per  cent)  In  the  case  of 
362  stomachs  they  were  not  identified.  The  identified  forms  found  were 
Sahella  in  35 ;  Aphrodite  in  25  ;  Prtapulus,  in  20 ;  sp.  cavdatus  in  9 ; 
Nereis  in  11  •  Sipunculus  in  10;  Arenicola  in  5;  planarians  in  5; 
Echiiirus  in  3. 

Arthropods  were  found  in  43  stomachs  (4  per  cent).  The  forms  found 
were  Crangon  in  7  ;  Eupagurus  in  7  ;  Ampelisca  in  6  ;  Portunus  in  9 ; 
amphipods  in  3  ;  Psamathe  in  3  ;  Porcellana  sp.  longicomis  in  2  ;  Pond- 
dim,  Eyas  sp.  coarctatus,  each  in  1  ;  unidentified  hermit-crabs,  and 
unidentified  crabs,  each  in  3. 

Molluscs  were  found  in  326  stomachs  (37  per  cent.).  The  forms  found 
were  Scrohictdaria  in  208  ;  Solen  in  51 ;  Mactra  sp.  subtruncata  and  ?  in 
13 ;  Veiius  sp.  linday  fasciaia,  and  /ainia  in  8 ;  Pecten  sp.  tigrtnus, 
striatus  and  operadaria  in  8 ;  Cardium  sp.  ecJiinatum  and  ?  in  6  ;  Nucula 
sp.  nitida  and  ?  in  5;  Psammobia  in  4  ;  Astai'te  sp.  cornpressa  in  2; 
Buccinum  sp.  undatum  and  ?  in  2  ;  Cyprina^  Corbrda,  Leda,  Tapes  vir- 
gintca,  each  in  1 ;  unidentified  lamellibrancbs  in  22 ;  unidentified  gas- 
tropods in  1. 
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Fish  were  found  in  46  stomachs  (5  per  cent.).  They  consisted  of  sand- 
eek  in  33 ;  Lumpeams  in  1  j  unidentified  fish  in  12. 

Ascidians  (Pelonaia)  were  found  in  5  ;  and  an  anemone  in  1. 

From  these  figom  it  will  be  seen  that  annelids  form  by  far  the  largest 
part  of  tiie  food  of  plaice  in  the  Firth  of  Forth.  Next  to  annelids  comes 
HcTohieuiarieL  When  we  pass  from  these  forms  we  find  that  the  only 
others  forming  at  all  an  important  proportion  are  sand-stars  and  Sdm, 
Exohiding  saixl-eels  which  are  found  in  one  locality,  fish  forms  but  a  small 
pad  of  the  food  All  otiier  forms  of  animals  found  in  the  stomachs  ol 
plaice,  about  sixty  in  number,  are  unimportant  compared  with  these. 

Lbmok  Solbs. 

"  la  all  821  were  examined  in  the  Firth  of  Forth.  Of  these  488  con- 
tained food  that  could  be  identified. 

.  E^vtmdermi  were  found  in  12  stomachs  (2  per  centX  They  consisted 
lof  ffdlothmia  in  2 ;  Ophiiira  alhida  in  1  ;  Ophiothrix  rosala  in  1 ;  uni- 
d^tiHed  sand-stars  in  7  ;  unidentified  star'-fish  in  1. 

Annelids  were  found  in  383  stomachs  (78  per  cent.).  The  forms  found 
were  8abeUa  in  46 ;  Sipnnetdtce  in  Id ;  Priapulus  in  2 ;  Nereis  and 
Linens  hiUneatuSy  each  in  1 ;  unidentified  annelids  in  314. 

Arthropods  were  found  in  120  stomachs  (24  per  cent.).  The  forms 
found  were  Eupagurns  sp.  bemhardus,  Icuvis  and  1  in  91 ;  Porcellana 
longieoimis  in  3 ;  Poiiunus  corrugatus  in  3  ;  Atyhis  and  Ampelisca,  each 
ift  2 ;  Gakstheay  Crangon,  Portttnus  spi  9,  Hym  and  Cvma,  each  in  1 ; 
unidentified  Crustacea  in  11;  unidentified  crabs  in  2^  unidentified 
amphipods  in  1. 

AfoUuscs  were  found  in  33  stomachs  (6  per  cent.).  The  forms  were 
ScTohi^vkirid  in  5 ;  NiUica  in  3;  ChUon  in  2;  Sbten^  Mantra,  Eolis^ 
MptiluSj  aiid  Trockus^^  each  in  1 ;  unidentified  gastropod^  in  6 ;  un- 
ideivtified  lamelibranths  in  5;  unidentified  nudibranchs  in  2 ;  u&identifiod 
motiusoB  in  5. 

Fisli  were  found  in  only  5  stomachs  (1  per  cent.) — gobies  in  1,  and 
ttBiden^ed  fiijh  in  4. 

Ascidiaats^  unidentified,  were  found  in  I ;  anemones,  unidentified^  were 
found  in  1,  w^  ActiHoloha  in  L 

From  this,  it  appears  that  annelids  form  the  chief  food  of  lemon  soles^ 
J^eoLt  to  these  come  hermit-crabs.  No  other  forms  approach  these  in 
importance,  and  apart  from  these  the  food  is  very  limited  indeed. 

Common  Dabs. 

In  all  1211  were  examined  in  the  Firth  of  Forth.  Of  these  579 
eontained  food  that  could  be  identified. 

Ef^inoderms  were  found  in  126  stomachs  (21  per  cent.).  The  forma 
w«re  Ophioglypha  in  38 ;  Amp/dura  Jiliformis  in  23 ;  Ophiothrix  sp. 
rosula  and  ?  in  15  ;  Ophiura  alhida  in  10 ;  Holoihntia  in  3 ;  AmphidottLs 
in  3  ;  unidentified  sand-stars  in  35. 

Annelids  were  found  in  94  stomachs  (16  per  cent.).  The  forms  fi>und 
were  Sipuneulus  in  11;  Sabella  in  6  ;  Priapulivs^  Aphrodite  and  Pohjnoe^ 
each  in  3 ;  Arenicola  in  2  ;  Tomapteris,  Terebella  and  TuhidaricUt  each  in 
1 ;  unidentified  annelids  in  63. 

Arthropods  were  found  in  279  stomachs  (48  per  cent.)  The  greater 
number  were  hermit-crabs  {Eupagums  betmliardns,  E,  Icems  and  others), 
which  were  found  in  228  stomachs.  Other  forms  of  arthropods  found, 
were  Portunus  in  9  ;  Ampelisca  in  5  ;  Hyas  in  4     Porcellana  longicomis 
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in  3;  Orangon  in  3 ;  Arcturus  in  2  ;  Mpsis  and  AtyluSy  each  in  1^  uniden- 
tified amphipods  in  9;  unidentified  crabs  in  4;  unidentified  Crustacea 
in  9 ;  larval  Crustacea  in  1. 

Molluscs  were  found  in  115  stomachs  (19  per  cent.).  The  forms  foond 
were  Pecten  sp.  opercularia  and  1  in  33 ;  8olen  in  24  ;  Scrobicularia,  sp. 
nttida  and  ?  in  21 ;  Mytilm  in  4 ;  Buccinum  in  3 ;  Modidaria  and 
Cardium,  each  in  2  ;  PhUine  acahrOy  Ventis,  Montacuta  hidmtatay  Ci/HAda 
gibba  and  Rossiay  each  in  1 ;  unidentified  gastropods  in  3 ;  unidentified 
lamellibranchs  in  2 ;  unidentified  nudibranchs  in  1 ;  unidentified 
molluscs  in  15. 

Fish  were  found  in  30  stomachs  (5  per  cent.).  The  forms  found  were 
sand-eels  in  5 ;  herrings  in  3  ;  unidentified  fish  in  22. 

Ascidians  (Pelonaia  and  ?)  were  found  in  3  ;  Coelenterates  were  found 
in  6  stomachs  :  consisting  of  Eudtndrium  and  Beroe^  each  in  1 ;  anemones 
in  2 ;  zoophytes  in  1  ;  and  medusidse  in  1. 

The  chief  food  of  common  dabs  in  the  Firth  of  Forth  is  evidently 
hermit-crabs;  no  other  form  of  food  is  so  constantly  found.  Other 
Crustacea  are  unimportant  Next  to  hermit-crabs,  but  to  a  much  less 
extent,  come  annelids.  After  these  come  sand-stars,  clams,  Scrobictdaria 
and  Solen.  No  other  organism  of  the  whole  series  found,  with  the  excep- 
tion of  fish,  can  be  looked  upon  as  forming  anything  more  than  a  rare 
article  of  diet 

Long  Rouqh  Dabs. 

In  all  1512  were  examined  on  the  Firth  of  Forth.  Of  these  925  were 
empty,  and  569  contained  food  that  could  be  identified. 

Echinoderms  were  found  in  167  stomachs  (29  per  cent).  The  forms 
wore  Ophioglypha  sp.  texiurata  and  1  in  43;  Ophwcoma  in  20;  Ophiura  sp, 
albida  in  18;  Amphiura  in  8;  Ophiothrix  in  7;  Aderias  in  7  ;  Amphiura 
sp.  JUiformis  in  4 ;  Ophiopholis  in  3  ;  unidentified  sand-stars  in  57. 

Annelids  were  found  in  52  stomachs  (9  per  cent).  The  forms  were 
Sipuncvlus  in  3 ;  Sahdla  in  2  ;  EcJiiurus^  Pedenaria^  and  Sagitta^  each 
in  1  ;  unidentified  annelids  in  44. 

Arthropods  were  found  in  282  stomachs  (49  per  cent).     The  forms 
were  Crangon  in  126  ;  Portvnus  in  30  ;*  Eupagurus  in  23  ;  Pandalus  in 
21 ;  Mysis  in  13 ;  Erythrops  in  9 ;  Nephrops  and  Ampelisca  each  in  3 
Hyas,  Diastyltis,  Galathea,  and  Cuina^  each  in  1  ;  hermit-crabs  in  21 
unidentified  schizopods  and  amphipods,  each  in  7  ;  unidentified  crabs  in  6 
unidentified  Crustacea  in  9. 

MolltLscs  were  found  in  38  stomachs  (6  per  cent).  The  forms  were 
Serobicularia  in  14 ;  Solen  in  13 ;  Pleurotoma  in.  2;  Cardium  in  2; 
Buccinum,  Turritella,  Natica,  Mactra,  and  Rossia,  each  in  1 ;  unidentified 
lamellibranchs  in  2. 

Pish  were  found  in  84  stomachs  (14  per  cent),  The  forms  were  gobies 
in  17 ;  whitings  in  5  ;  long  rough  dabs  in  4 ;  sand-eels,  pogge,  lemon 
soles,  and  gurnards  each  in  2 ;  Motella,  dragonet  and  herrings,  each  in 
1  ;  unidentified  fish  in  47. 

It  appears  that  in  the  Firth  of  Forth  Crangon  forms  by  far  the  most 
mportant  article  of  food  for  long  rough  daba     Sand-stars,  hermit-crabs 
and  fish  follow  a  good  way  behind  these ;  and  other  forms  are  relatively 
unimportant  when  compared  with  these. 

WiTOH  Soles. 

In  all  217  were  examined.  Of  these  55  wei*e  empty,  and  150  contained 
food  that  could  be  identified. 
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Echinodenm  were  found  in  only  5  stomachs  (3  per  cent).  The  forms 
were  Amphtura  in  2  ;  unidentified  sand-stars  in  3. 

Annelids  were  found  in  109  stomachs  (72  per  cent.).  The  forms  found 
were  Sabella  in  14 ;  Pi^'pvlua  in  7  ;  Nereis  and  Ampkiphorus^  each  in 
1 ;  unidentified  annelids  in  86. 

Arthropods  were  found  in  30  stomachs  (20  per  cent.).  The  forms  were 
Ampdisca  in  16 ;  Orangon  in  10 ;  Gammarus  and  EupaguruSy  each 
in  1 ;  unidentified  schizopods  in  2. 

Molluscs  were  found  in  21  stomachs  (14  per  cent.).  The  forms  found 
were  Scrobicularia  in  1 2  ;  Philme  in  6  ;  unidentified  molluscs  in  3. 

Fish  were  found  in  2^  consisting  of  gohies  in  1 ;  and  unidentified  fish 
inl. 

It  appears  that  in  the  Firth  of  Forth  the  chief  food  of  witch  soles 
consists  of  annelids.  Arthropods  and  molluscs  form  a  small  amount  and 
a  small  variety.     Echinoderms  and  fish  are  of  very  little  importance. 

Flounders. 

Hording  these  but  little  can  be  said  except  that  from  the  specimens 
examined  it  is  impossible  to  say  what  forms  the  chief  food.  Of  75 
examined  72  were  empty.  Only  2  contained  food  that  could  bo  identified 
— in  one  case  unidentified  annelids,  in  the  other  case  Solen. 

GURNAKDS. 

In  ail  726  were  examined,  ot  which  260  were  empty  :  453  contained 
food  that  could  be  identified. 

Echinoderms  were  found  in  2  stomachs  (4  per  cent).  They  consisted 
of  Ophioihrix  in  one  case,  and  star-fish  in  the  other. 

Awnelids  were  found  in  6  stomachs  (I  per  cent).  They  consisted  of 
Priapultts  and  Arenicola,  each  in  1 ;  and  unidentified  annelids  in  4, 

Artkivpods  were  found  in  426  stomachs  (94  per  cent).  The  forms 
foond  were  Crangon  in  153  ;  Pcmdalus  in  90  ;  Portunus  in  88  ;  Nephrops 
in  13  ;  Eupagvrus  in  12  ;  My  sis  in  4  ;  Ampelisca  in  4  ;  Por.cellana  and 
ErythropSy  each  in  3 ;  Diastylus  in  2 ;  Corystes  and  Hippolyte,  each  in 
1  ;  crabs  in  5 ;  amphipods  in  19 ;  schizopods  in  11 ;  cumace^  in  3 ; 
larval  decapods  in  3  ;  unidentified  Crustacea  in  11. 

Molluscs  were  found  in  15  stomachs  (3  per  cent).  The  forms  found 
were  Eossia  in  3  ;  Eolis,  Loligo,  Dentalium  and  Patella^  each  in  1 ;  uniden- 
tified lamellibranchs  in  1. 

Fish  were  found  in  102  stomachs  (22  per  cent.).  They  consisted  of 
sand-eels  in  9  ;  gobies  and  herrings,  each  in  5  ;  pogge  in  4  ;  whitings  in 
3 ;  long  rough  dabs  in  1  ;  post-larval  fishes  in  1 ;  unidentified  fish  in  74. 

It  is  clear  from  these  figures  that  arthropods  formed  the  bulk  of  the 
food  of  gurnards  in  the  Firth  of  Forth,  and  that  of  these  the  most 
important  were  Gro/ngon^  Pcmdalusy  and  Portunus,  Next  in  importance 
is  fish.  Echinoderms,  annelids  and  molluscs  formed  but  a  very  small 
part  of  the  food  of  these  fish. 

Cod. 

In  all  727  were  examined,  of  which  82  were  empty :  641  contiined 
food  that  could  be  identified. 

Echinodei'ms  were  found  in  7  stomachs  (1  per  cent).  The  forms 
found  were  Opliioih}'ix  in  2  ]  Ophiocoma  and  Ophioglypha^  each  in  1  \ 
sand-stars  in  3. 

Annelids  were  found  in  43  stomachs  (6  per  cent).  The  forms  were 
Aphrodite  in  34  ;  Arenicola  in  1 ;  unidentified  annelids  in  8. 
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Arthropods  were  found  in  560  stomachs  (87  per  cent).  The  formi  foiind 
were  Faiiunus  in  141 ;  Crangon  in  117  ;  Nephrops  m  110  ;  Bupagttrm 
in  92  ;  Pandalus  in  80  ;  Hyas  in  20  ;  Galatlwa  in  12  ;  Porcdlana  in  7  ; 
Balanus  and  Pinnotheres,  each  in  2  ;  Pagurus  and  Nunida,  each  in  1 J 
liermit-crabs,  unidentified,  in  48  ;  unidentified  erabs  in  18  ;  spider  cwibh 
in  7  ;  schizopods  in  1 ;  unidentified  crustaoea  in  17. 

MoUvscs  were  found  in  76  stomachs  (11  pet  cent).  The  forms  foand 
were  J5t^cci»Mm  in  30 ;  Pecten  in  13  ;  Solen  in  12 ;  Turritella  m  3; 
Ficsus  in  2 ;  Rossia  and  Scrobimlaria,  each  in  1 ;  unidentified  lamelli- 
branchs  in  12  ;  unidentified  cephalopods  in  2. 

FtsJi  w6re  found  in  325  stomachs  (50  per  cent).  The  forms  found 
were  whitings  in  46  ;  sand-eels  in  22 ;  long  rou^h  dabs  in  19  ;  herrings 
in  17  ;  Lumpenus  in  11  ;  pogge  in  10;  sprats  in  7  ;  haddock  in  9 ; 
codlings  in  5 ;  common  dabs  and  cod,  each  in  4  ;  gobies  in  3  ;  Motdta 
in  1  ;  gurnards  in  1  ;  unidentified  fish  in  165.  A  ctenophore  was  found 
in  1  ;  and  medusids  in  1. 

It  will  be  seen  that  arthropods  (particularly  Crangon,  Portnnus, 
Nephrops  and  Pandalus}  and  fish  formed  the  chief  food  of  cod  in  the 
Firth  of  Forth.  MoUudcs  are  but^lightlj  represented.  Echinoderms  amd 
annelids  are  relatively  unimportant 


Haddocks. 

In  all  874  were  examined,  of  which  128  were  etnpty :  70S  contained 
food  that  could  be  identified. 

Echinodenns  were  found  in  208  stomachs  (29  per  ccnt)t  Tiro  forms 
found  were  Amphiara  in  71;  Opkiura  in  51 ;  Opktogtypha  itirM; 
Ophioconia  17  ;  Echmoeyamus  in  15  ;  Opiiiathrix  in  14  ;  Ast^iat  m  2  ; 
Holothuna  in  1  ;  unidentified  sand-stars  in  11.  . 

Annelids  were  found  in  166  stomachs  (23  per  cent).  The  forms  found 
were  Aphrodite  in  38  ;  PriapiUus  in  11  ;  Arenicola  and  Sdbella,  each  itt 
2;  Nereis,  Pedenaria,  Sipuncidiis,  Polynoe,  Ecfiiurus  and  a  piananaa^ 
each  in  1  ;  unidentified  annelids  in  117. 

Arthropods  were  found  in  422  stomachs  (60  per  cent.).  The  fonas 
found  were  Crangon  in  105;  Ampelisca  in  65;  Empag^trui  in  4S^ 
Portunus  in  38  ;  Diastylus  in  18  ;  Pandalvs  and  Nephrops,  each  in  8 ; 
Leucon  in  7  ;  Atylv.s- in  5  ;  Hyas  and  Mysis,  each  in  2 ;  Porcdhmmt 
Oalathea,  Corystes,  and  Urothoe,  each  in  1  ;  amphipods  in  31  yhensit- 
crabs  in  30 ;  cumacese  in  19  ;  crabs  in  3  ;  unidentified  crustaose  in  35. 

Molhiscs  were  found  in  283  stomachs  (40  per  cent).  The  fiams  fwaid 
were  Sci'ohtculana  in  163  ;  Solen  in  41 ;  Philine  in  28 ;  Cyliehna  in  7-; 
Pecten  in  4  :  Buccinum  in  3  ;  Mactra  and  Montaeuta,  each  in  2  ;  Roma, 
Octopus,  Nucula,  Adceon,  Leda,  Corhida,  Natica  and  Psammobui,  eadh  in 
1 ;  unidentified  cephalopods  in  2 ;  unidentified  lamellibran<As  in  22^ 

Fish  were  found  in  40  stomachs  (5  per  cent).  They  consisted  o{ 
long  rough  dabs  in  2 ;  gobies,  sand-eels,  herrings  and  poggo,  «deh  iAJ*; 
fish  ova  in  2 ;  unidentified  fish  in  32. 

Ascidians  were  found  in  1.  Pleurohrachia  was  found  in  1;  Actinolpba 
'in  1 ;  and  medusids  were  found  in  3. 

The  haddock  would  appear  to  be  one  of  the  most,  if  not  the  most,  indiscri- 
minate feeder  of  all  the  fish  examined,  it-s  dietary  embracing  about  70  different 
'  f.pecies  of  animals  in  the  Firth  of  Forth  alone.  It  would  appear  to  eat  any- 
,  thing  that  came  its  way,  and  to  show  no  very  particular  preference  for  any 
"one  kind  of  food  with  the  exception  of  Scrohicularia,  Cratigon  and  adme 
annelids.  -  .  - 
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Whitings. 

In  all  1050  were  examined,  of  which  488. were  ett4)|iy :  539  ooQiaicie4 
food  that  could  be  identified* 

EakiTtoderma  {Anq}Idum)  were  found  in  only  t  stOm^^ 

Annelidi  were  found  in  12  etomachs  (2  per  eent)^  They  conftiefced  of 
Nereis  in  2  ;  Aphrodite  in  1 ;  unidentified  annelids  in  9. 

Arthropods  were  found  in  201  stoaiacha  (37  per  cent.).  The  formB 
foond  were  Crangon  in  107;  Peuidalusiu  51;  Eupagurm  in  8;  Pori^nus 
in  6 ;  Nephrops  in  3  ;  Forcdlaiia,  AtyliUy  MpsiSj  Ampdiscd^  Ji$(u  aiid 
StemorhyTichmy  each  in  1 ;  unidentified  schizopods  io  6 ;  undentified 
amphipods  in  4  ;  unidentified  decapods  in  2  ;  crabs  in  2  ;  cUniaoeeB  in  2 ; 
unidentified  Crustacea  in  5.  . 

Molluscs  vfQTG  found  in  19  stomachs  (3  per  oetiti).  The  forms  found 
were  fiossia  in  4;  Mytilus^  Octopus  and  PhUine^  each  in  2;  Scwbieularia 
and  Peden,  each  in  1 ;  tmidentified  cephalopoda  in  6 ;  unidentified 
molluscs  in  1. 

Fisk  were  found  in  355  stomachs  (^  per  cent.).  The  forms  were 
herrings  in  29 ;  whitings  in  20 ;  sand-eels  in  5 ;  gobieis  in  3  ;  po^ge  m.  2; 
sprats,  long  roa§^  dabs,  and  Zumpenus,  each  in  1 ;  Unidaotified  fish  in 
293. 

Adineloba  was  found  ia  1 ;  a  ctenophoieiii  1  ;  atMl  ck  medusid  Ia  1. 

The  whiting  seems  to  have  a  very  constant  diet,  fish,  Qr^ti^on  a^ 
Pandalus  forming  the  important  articles.  No  other  form  seems  to  be  at 
all  comparable  to  these  in  frequency. 


St  Andrews  Bay. 
'         Plaice. 

In  all  726  were  examined,  of  which  194  were  empty :  509  contained 
food  that  could  be  identified. 

Echinodmmis  were  found  in  51  stomachs  (10  per  cent).  The  forms 
fourtd  were  Qphdog7y})Jia  in  11  ;  Amphidotm  in  4;  Amphikira.'ixi  Z  'y 
Hdothuria  in  1 ;  unidentified  sand-stars  in  32,  ; 

Annelids  were  found  in  275  stomaehs  (54  per  cent).  The  forms  found 
:^re  PhyUodooe  in  37  ;  Ajrenicola  in  32;  TereheUa  in  26;  N&reis  ^xkd. 
SaMUty  each  in  12  ;  Aphrodite  in  5  5  Lineus  bilineatus  in  2;  Spia, 
Priapvius  and  Pectenaria,  each  in  1  ;  unidentified  planarians  in  2  ;  vun- 
identified  annelids  in  144. 

Artkivpods  were  found  in  83  stomadis  (16  per  cent.),  The  forms 
found  were  Ampdisca  in  45  ;  Portunus  in  20  ;  Aiyltts  in  5  ;  Diastylus  in 
2 ;  Crangon  and  Phoonis,  each  in  1 ;  crabs  in  1 ;  amphipods  in  5 ; 
decapods  in  1  ;  unidentified  crustacea  in  2. 

Molluscs -were  found  in  301  stomachs  (59  per  cent).  The  forms  found 
vrere  Soten  in  185;  Nnctda  in  79;  Serobictilaria  in  19;  Mactra  in  6; 
Venus,  NaUcOy  Oylichna,  Cardium  and  Montacuta,  each  in  1 ;  unidenti- 
fied lamellibmnohs  in  8. 

Fish^  unidentified,  were  found  in  1. 

These  figures  show  that  in  St  Andrews  Bay  plaice  feed  to  a  very  large 
extent  on  annelids,  Solen  and  Nncida,  Of  less  importanee  are  sand- 
Stars,  Ampdisca^  Portttnus  and  Sci-obieularia,  No  other  forms  aoe  at  all 
important 
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CJoMMON  Dabs. 

In  all  567  were  examined,  of  which  185  were  empty :  356  contained 
food  that  could  be  identified. 

Echinoclentis  were  found  in  153  stomachs  (43  per  cent.).  The  forma 
found  were  OpMoglypha  in  50 ;  Ophiura  in  30 ;  AmpJiiura  in  7 ; 
Antphidotus  in  2  ;  O-phiocoma  in  1 ;  unidentified  sand-stars  in  63. 

Annelids  were  found  in  156  stomachs  (43  per  cent.).  The  forms  found 
were  Terehella  in  35  ;  Arenieola  in  24  ;  Echmrus  in  8  ;  Phyllodoce  in  3 ; 
Aphrodite  in  2 ;  Nereis^  Micmra  and  Sahella,  each  in  1 ;  unidentified 
planarians  in  2  ;  unidentified  annelids  in  79^ 

Arthropods  w^ere  found  in  81  stomachs  (22  per  cent).  The  forms 
found  were  Fortu7ms  in  43  ;  Ampelisca  in  14 ;  Eupagurtis  in  7  ;  Crangon 
in  2 ;  crabs  in  4 ;  amphipods  m  2  ;  unidentified  Crustacea  in  9. 

Molluscs  were  found  in  64  stomachs  (18  per  cent.).  The  forms  found 
were  Solen  in  25  •  Bcrohicularia  in  4  ;  Mactra^  Fecien,  Natica,  Mptilus, 
Nucula,  each  in  1 ;  unidentified  lameliibranchs  in  2  ;  unidentified  molluscs 
in  7. 

Fish  were  found  in  12  stomachs  (3  per  cent.).  The  forms  found  were 
gobies,  common  dabs  and  herrings,  each  in  1 ;  unidentified  fish  in  9, 

With  the  exception  of  Fwtunus  among  arthropods  and  Solen  among 
Molluscs,  annelids  and  sand -stars  form  the  chief  food  of  common  dabs  in 
St  Andrews  Bay.  Ampdiaca  comes  next  in  order.  Ko  other  species  is 
of  much  account.  -  . 

Long  Kough  Dabs. 

Of  94  examined,  32  were  empty. 

With  the  exception  of  Crangon  found  in  11,  fish  found  in  5,  and 
annelids  found  in  2,  the  food  was  composed  entirely  of  Echinoderms, 
viz.,  ophiurids  in  42,  and  Ophiogly2Jha  in  7.  No  molluscs  were  found 
in  any  of  the  stomachs. 

Gurnards. 

In  all  407  were  examined,  of  which  130  were  empty:  271  contained 
food  that  could  be  identified. 

Echinoderrm  (Ophiura)  were  found  in  only  1, 

Annelids  were  found  in  9  stomachs.  They  consisted  of  Sahdla  in  1 ; 
and  of  unidentified  annelids  in  the  others. 

Artiiropods  were  found  in  224  stomachs  (82  per  cent.).  The  forms  found 
were  Crangon  in  103;  Fortuuim  in  76 ;  Ampelisca  in  14;  Fandalus  in 
4;  Eupagunti  in  2;  Corystes  in  1;  crabs  in  5;  schizopods  in  2;  uni- 
dentified Crustacea  in  17. 

Molluscs  were  found  in  17  stomaclis  (6  per  cent.).  The  forms  found 
were  Solen  in  7  ;  Ilossia  in  3  ;  Loligo,  Scrobicularia  and  Natica^  each  in 
1 ;  unidentified  cephalopods  in  3  ;  unidentified  molluscs  in  1. 

Fish  were  found  in  105  stomachs  (38  per  cent).  The  forma  found 
•  were  whitings  in  1 2  ;  herrings  and  sand-eels,  each  in  5  ;  common  dabs  in 
3  ;  long  rough  dabs  in  2  ;  plaice,  pipe-fish,  cod,  sprat  and  butter-fish,  each 
in  1  ;  post-larval  fishes  in  3  ;  unidentified  fish  in  70. 

These  figures  point  to  the  fact  that  the  food  of  gurnards  in  St  Andrews 
Bay  consists  almost  exclusively  of  fish,  Crangoii  and  Fortunus,  with  a 
small  number  of  other  Crustacea  and  a  small  number  of  molluscs.  Echino- 
derma  count  for  almost  nothing ;  annelids  for  very  little. 
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Haddocks. 

Iq  all  132  were  examined :  100  of  these  contained  food  that  could  be 
identified. 

Echinodermsy  chiefly  sand-dtars,  wera  found  in  23  stomachs  (23  per 
cent). 

Anndids  were  fonnd  in  43  stomachs  (43  per  cent.). 

Arthropods  chiefly  Grangon  and  Porttmua  were  found  in  45  stomachs 
(45  per  cent). 

Moltuscs,  Solen  and  Scrobicularia  being  the  most  numerous,  were  found 
in  19  stomachs  (19  per  cent). 

Fish  were  found  in  2, 

Whitings. 

In  all  137  were  examined  of  which  62  contained  food  that  could  be 
identified.  The  number  is  too  small  to  warrant  the  drawing  of  any 
general  conclusion,  but  it  may  be  stated  that  no  Echinodeims  were  found 
in  any  of  the  stomachs ;  Molluscs  (cephalopods)  were  found  in  only  2 ; 
Annelids  in  13 ;  Fish  in  36. 

The  general  conclusion  from  all  this  is  that,  once  the  limit  of  error  is 
rendered  sufficiently  small,  it  is  found  that  nearly  every  species  of  fish 
has  a  constant  dietary,,  which  is  usually  very  limited  in  character,  and 
that  everything  eaten  beyond  this  is  not  staple  food  but  mere  occasional 
picking. 

Year  189^1. 

I.  FIRTH  OF  FORTH. 

Plaice. 

{Plemonectes  platesea,) 

Of  327  stomachs  examined,  78  were  empty. 

Echinoderms  were  found  in  29  stomachs  (19  %).  They  consisted  of 
(1)  OphioglyphOf  at  Station  VI.,  in  five  in  March,  in  five  in  May,  in  two 
in  June,  and  in  two  in  October :  (2)  Amphiura,  at  Station  IV.,  in  four 
in  September ;  at  Station  VIL^  in  one  in  May,  and  in  four  in  October  ; 
and  at  Station  VIII.,  in  one  in  October :  (3)  Amphidotus^  at  Station 
YIIL,  in  one  in  April :  (4)  EchvnocyamiASy  at  Station  VI.,  in  one  in 
March :  (5)  unidentified  starfish,  at  Station  VI.,  in  one  in  August :  (6) 
unidentified  sand-stars,  at  Station  IV.,  in  one  in  October ;  and  at  Station 
YII.,  in  one  in  August 

Annelids  were  found  in  172  stomachs  (69  %).  They  consisted  of  (1) 
AphroditCy  at  Station  II.,  in  fourteen  in  March,  and  in  one  in  June ;  at 
Station  VI.,  in  one  in  March ;  at  Station  VII.,  in  one  in  May ;  and  at 
Station  VIII.,  in  one  in  May  :  (2)  PriapuliiSy  at  Station  VII.,  in  one  in 
May,  in  one  in  June,  and  in  one  in  August :  (3)  Nereis^  at  Station  VI., 
in  one  in  March:  (4)  Arenicola^  at  Station  IV.,  in  one  in  November. 
Unidentified  planarians  were  found  at  Station  I.,  in  one  in  August ;  and 
at  Station  V.,  in  one  in  May.  Unidentified  annelids  were  found  in  149 
stomachs,  viz. — at  Station  I.,  in  three  in  March,  in  four  in  April,  in  one 
in  July,  in  two  in  August,  in  four  in  October,  and  in  one  in  November ; 
at  Station  II.,  in  three  in    A.pril,  in  three  in  June,  and  in   throe  in 
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November ;  at  Station  III.,  in  four  in  March,  in  one  in  April,  and  in  nine 
in  May  ;  at  Station  IV.,  in  five  in  March,  in  ten  in  May,  in  four  in  June, 
In  six  in  August,  and  in  six  in  October ;  at  Station  Y.,  in  one  in  March, 
in  five  in  May,  in  one  in  June,  in  three  in  July,  in  five  in  August,  in  two 
In  October,  in  five  in  November,  and  in  four  in  December;  at  Station 
VI.,  in  six  in  March,  in  four  in  May,  in  one  in  August,  and  in  two  in 
October;  at  Station  YIL,  in  two  in  Jone,  in  five  in  August,  in  three  in 
October,  and  in  three  in  November ;  at  Station  VIIL,  in  four  in  May>  in 
five  in  July,  in  four  in  August,  and  in  one  in  November ;  and  ^t  Station 
IX.,  in  i;wo  in  May,  in  two  in  September,  in  five  in  October,  and  in  one 
in  November. 

Arthropods  were  found  in  10  stomachs  (4  %).  They  oottsiated  of 
(1)  Ampelisca,  at  Station  VI.,  in  one  in  May  ;  at  Station  VIL,  in  one  in 
June,  and  in  one  in  August ;  and  at  Station  VIIL,  in  one  in  July  :  (2) 
Fortunus,  at  Station  IV.,  in  one  in  March ;  and  at  Station  V.,  in  one  in 
starch :  (3)  Ewpagunm,  at  Station  VI.,  in  one  in  May,  and  in  one  in 
October :  (4)  Pandalus,  at  Station  III.,  in  one  in  May  :  (5)  Pcrtdla^ 
^sp.  longicomis\  at  Station  III.,  in  one  in  May. 

MoUnsee  were  found  in  87  atomachs  (34  %).  They  conristed  of  (1) 
Sci'obicidariaj  found  in  65  stomachs,  viz. — at  Station  I.,  in  three  in 
March,  in  two  in  April,  in  two  in  July,  and  in  four  in  August ;  at 
StAtiott  II.,  ih  fourtecto  in  March,  in  two  in  April,  in  ftre  in  May,  in  lour 
in  August,  in  two  in  October,  and  in  two  in  November ;  at  Station  IIL^ 
in  three  In  April ;  6t  Station  V.,  in  seven  in  May,  in  five  in  Jane,  in  two 
in  Jnfy,  in^  two  in  August,  in  three  in  Oatoiber,  and  bi  on^  in  Deoember ; 
and  at  Station  VL,  in  one  in  March,  and  in  two  in  October :  (2)  Saien, 
at  Station  L,  in  one  in  July,  and  in  one  in  November ;  at  Station  II.,  in 
one  in  June,  and  in  two  in  October ;  at  Station  IV.,  in  three  in  May,  and 
in  one  in  November;  and  at  Station  VL,  in  one  in  August:  (3) 
Psavimobiay  at  Station  VI.,  in  two  in  March,  and  in  one  in  October  :  (4) 
Maetra  (sp.  8uhtruncata\  at  Station  VL,  in  one  in  March ;  and  at  Station 
VIL,  in  one  in  May :  (5)  Pecten.  (sp.  opercidaris),  at  Station  IIL,  in  one 
in  March  :  (6)  Astarte  (sp.  compressa),  at  Station  VL,  in  one  in  May : 
(7)  LedUf  at  Station  L,  in  one  in  July  :  (8)  Ntkcula,  at  Station  V.,  in  one 
in  August :  (9)  Vmus,  at  Station  VL,  in  one  in  August :  (10)  unidentified 
lamellibranchs,  at  Station  VL,  in  one  in  October:  (11)  unidentified 
gastropods,  at  Station  VIL,  in  oue  in  August. 

Asddians  {Pelonaia)  were  found  in  4  stomachs,  viz. — at  Station  VIL, 
in  two  in  June ;  and  at  Station  VIIL,  in  two  in  May, 

Fisli  were  found  in  16  stomachs  (6  %).  They  consisted  of  (1)  sand- 
eels,  at  Station  VL,  in  four  in  March,  in  two  in  May,  in  four  in  June,  in 
tour  in  August,  and  in  one  in  November. 


Lemon  Solbs. 

{Pleuronedes  microceplidlvs.) 

Of  206  stomachs  examined,  67  were  empty. 

No  Echmodenns  were  found  in  any  of  the  stomachs. 

Annelids  were  found  in  124  stomachs  (89  %).  They  consisted  of  (1) 
Sabella^  at  Station  L,  in  one  in  March ;  at  Station  V.,  in  one  in  March ; 
at  Station  VL,  in  two  in  May  ;  and  at  Station  IX.,  in  one  in  July :  (i) 
unidentified  annelids  in  119  stomachs,  viz. — at  Station  I.,  in  thr^  in 
March,  in  four  in  April,  in  three  in  May,  in  five  in  August,  in  one  in 
October,  and  in  one  in  November ;  at  Station  IL,  in  five  in  March,  in 
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four  in  April,  in  one  in  May,  in  t?ro  in  Jane,  in  three  in  Angnst,  )Bmd  in 
two  in  October ;  at  Station  IIL,  in  nine  in  March,  in  two  in  May,  in  one 
in  September,  in  four  in  October,  and  in  one  in  November ;  at  Station 
IT.,  in  three  in  March,  in  two  in  May,  in  five  in  July,  and  in  four  in 
August ;  at  Station  V.,  in  three  in  March,  in  eight  in  May,  in  four  in 
June,  in  four  in  July,  and  in  two  in  October  ;  at  Station  VI.,  in  three  in 
March,  in  three  in  May,  in  one  in  Jane,  in  seven  in  Augajst,  and  in  two 
in  October ;  at  Station  VII.,  in  four  in  May,  in  two  in  June,  and  in  two 
in  August ;  at  Station  VIII.,  in  two  in  April,  and  in  one  in  July ;  and  at 
station  IX.,  in  three  in  May,  in  two  in  July,  and  in  one  in  October. 

Arthropods  were  found  in  21  stomachs  (15  %).  They  consisted  of  (1^ 
MtpaguntSy  at  Station  L,  in  one  in  March,  in  one  in  April,  in  one  in  May, 
and  in  one  in  October ;  at  Station  II.,  in  three  in  March,  in  one  in  May, 
and  in  one  in  June  ;  at  Station  V.,  in  two  in  May,  in  one  in  Jone,  and  in 
one  in  Jnly  ;  at  Station  VI.,  in  one  in  March ;  and  at  Station  IX.,  in  one 
in  May :  (2)  Ampeliscay  at  Station  V.,  in  two  in  March :  (3)  Hya8^  at 
Station  III.,  in  one  in  May  :  (4)  Cuma,  at  Station  VIIL,  in  one  in  April : 
(5)  Atylus  (sp.  bispinosus),  at  Station  V.,  in  one  in  October. 

MoUuecs  were  found  in  7  stomachs  (5  %).  They  consisted  of  (I) 
Scrobiculariaf  at  Station  I.,  in  three  in  July  :  (2)  Mytilvs^  at  Station  YI., 
in  one  in  March :  (3)  TrocJiusy  at  Station  II.,  in  one  in  June  :  (4)  Chiton^ 
at  Station  YIIL,  in  one  in  April :  (5)  unidentified  uudibranchs,  at  Station 
v.,  in  one  in  October. 

Common  Dabs. 
{Pleuronectes  limanda,) 

Of  324  stomachs  examined,  206  were  empty,  and  the  contents  of  1  were 
indistinguishable  :  117  contained  matter  that  could  be  identified. 

Eehinoderms  were  found  in  31  stomachs  (26  %).  They  consisted  o( 
(1)  Ophioglyphaf  at  Station  II.,  in  three  in  November;  at  Station  V.,  in 
one  in  March ;  at  Station  VI.,  in  five  in  March,  in  two  in  May,  in  two  in 
August,  and  in  one  in  October;  at  Station  VII.,  in  one  in  May,  in  one  in 
Jnne,  and  in  one  in  October ;  at  Station  VIII.,  in  one  in  August ;  and 
at  Station  IX.,  in  one  in  August :  (2)  Ophiothrtx  (sp.  roeula  and  ?),  at 
Station  II.,  in  one  in  March,  and  in  one  in  June ;  and  at  IX.,  in  three  in 
October:  (3)  AmphiurOy  at  Station  V.,  in  one  in  July;  and  at  Station 
VIL,  in  two  in  September :  (4)  unidentified  ophiurids,  at  Station  YIL,  in 
four  in  Augost. 

Annelids  yretQ  found  in  14  stomachs  (11  %).  They  consisted  of  (1) 
Aphrodite,  at  Station  II.,  in  one  in  June ;  and  at  Station  IX.,  in  one  in 
October :  (2)  SipuneuluSy  at  Station  II.,  in  one  in  August :  (3)  unidenti^ 
fied  annelids,  at  Station  I.,  in  one  in  August ;  at  Station  it,  in  two  in 
April ;  at  Station  IV.,  in  one  in  July  ;  at  Station  V.,  in  one  in  May  ;  at 
Station  VI.,  in  one  in  December  ;  at  Station  VII.,  in  one  in  October ; 
and  at  Station  IX.,  in  one  in  May,  in  two  in  August,  and  in  one  in 
September. 

ArUiropods  were  found  in  48  stomachs  (41  %).  They  consisted  of 
(1)  Eupagurus  (sp.  hernkardus  and  Icevis),  at  Station  I.,  in  two  in  March, 
in  two  in  May,  in  one  in  July,  in  two  in  August,  in  one  in  October,  and 
in  two  in  November ;  at  Station  II.,  in  two  in  March,  in  one  in  April,  in 
one  in  May,  and  in  one  in  November ;  at  Station  III.,  in  three  in  March, 
in  one  in  May,  in  two  in  August,  and  in  two  in  October;  at  Station  IV., 
in  one  in  May ;  at  Station  V.,  in  one  in  May,  in  one  in  June,  in  two  in 
July,  in  one  in  August,  and  in  one  in  October ;  at  Station  VL,  in  one  in 
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August ;  afc  Station  VII.,  in  one  in  May,  and  in  one  in  June ;  at  Station 
YIIL,  in  one  in  July,  and  in  one  in  August ;  and  at  Station  IX.,  in  one 
in  May ;  (2)  Portuntis,  at  Station  IV.,  in  two  in  August ;  and  at  Station 
VIII.,  in  one  in  May :  (3)  Porcdlcma  (sp.  longicomie)^  at  Station  L,  in 
one  in  August ;  and  at  Station  IX,  in  one  in  August :  (4)  AmpdiscOy  at 
Station  VI.,  in  one  in  May :  (5)  Hyas  (sp.  coarctatta),  at  Station  II.,  in 
one  in  June :  (6)  Ardurus,  at  Station  VIII.,  in  one  in  July :  (7)  Crangon, 
at  Station  VL,  in  one  in  November :  (8)  unidentified  Crustacea,  at  Station 
III.,  in  one  in  May  ;  and  at  Station  IX.,  in  one  in  September. 

MoUtiscs  yvQT&  found  in  22  stomachs  (18  %).  They  consisted  of  (1) 
Pecteriy  at  Station  L,  in  three  in  April,  and  in  one  in  July ;  at  Station 
IIL,  in  five  in  March,  in  two  in  October,  and  in  one  in  November ;  and 
at  Station  IV.,  in  four  in  March :  (2)  Mytilus,  at  Station  VL,  in  one  in 
March,  and  in  one  in  October :  (3)  Cardium,  at  Station  L,  in  one  in 
March:  (4)  Solen^  at  Station  VIL,  in  one  in  May:  (5)  unidentified 
gastropods^  at  Station  VIL,  in  one  in  August 

Fish  were  found  in  4  stomachs  (3  %).  They  consisted  of  (1)  sand- 
eels,  at  Station  VIIL,  in  one  in  April :  (2)  unidentified  fish,  at  Station 
IV,  in  one  in  May  ;  at  Station  V.,  in  <me  in  November;  and  at  Station 
VI. ,  in  one  in  August. 

Zoophytes  (sp.  1)  were  found  at  Station  IL,  in  one  in  May. 


,  Long  Rough  Dabs. 
(Hippoglossoides  Umandoides.) 

Of  304  stomachs  examined,  208  were  empty. 

Echinoderms  were  found  in  23  stomachs  (24  %).  They  conslstod  of 
(1)  Ophioffh/pha,  at  Station  IL,  in  one  in  March,  in  one  in  April,  in  two 
in  June,  in  two  in  July,  and  in  three  in  August ;  at  Station  IIL,  in  one 
in  May ;  at  Station  V.,  in  one  in  June  ;  at  Station  VIL,  in  one  in  May, 
in  one  in  June,  in  three  in  August,  and  in  one  in  October ;  and  at  Station 
VIIL,  in  one  in  August :  (2)  Ophiothrix^  at  Station  IL,  in  one  in  March, 
in  one  in  October,  and  in  two  in  November :  (3)  unidentified  starfi^  at 
Station  IV.,  in  one  in  May. 

Armdids  were  found  in  9  stomachs  (9  %).  They  were  all  unidenti- 
fied and  were  found  at  Station  IIL,  in  one  in  December ;  at  Station  V., 
in  one  in  June,  and  in  one  in  December  ;  at  Station  VIL,  in  two  in  June^ 
and  in  one  in  September ;  at  Station  VIII.,  in  one  in  August ;  and  at 
Station  DL,  in  one  in  May,  and  in  one  in  July. 

AHhropods  were  found  in  46  stomachs  (47  %).  They  consisted  of 
(I)  GrangoHy  at  Station  I.,  in  one  in  August,  and  in  three  in  October ;  at 
Station  II.,  in  two  in  November ;  at  Station  V.,  in  one  in  June,  in  one  in 
October,  and  in  one  in  November ;  at  Station  VL,  in  one  in  December ; 
at  Station  VIL,  in  one  in  October,  and  in  one  in  November  ;  at  Station 
Vin.,  in  one  in  October ;  and  at  Station  IX.,  in  one  in  September :  (2) 
Portunus,  at  Station  IIL,  in  one  in  March ;  at  Station  VL,  in  one  in 
May ;  at  Station  VIIL,  in  seven  in  September ;  and  at  Station  IX.,  in 
one  in  September :  (3)  My  sis  (sp.  omatus  and  ?),  at  Station  V^  in  one  in 
May,  in  one  in  June,  and  in  one  in  October  ;  at  Station  VIIL,  in  two  in 
May ;  and  at  Station  IX.,  in  one  in  April,  in  one  in  May,  and  in  one  in 
August :  (4)  Eupagurus^  at  Station  IIL,  in  one  in  August ;  at  Station  V., 
in  one  in  March,  in  one  in  June,  and  in  one  in  November ;  and  at  Station 
VIIL,  in  one  in  August :  (5)  EryihropSy  at  Station  V.,  in  one  in  June ; 
and  at  Station  VIIL,  in  two  in  May  :  (6)  PandcUus,  at  Station  VU.,  in 
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one  in  September ;  and  at  Station  IX.,  in  one  in  September :  (7) 
Galathea^  at  Station  I.,  in  one  in  April :  (8)  Nephrops^  at  Station  V.,  in 
one  in  July  :  (9)  unidentified  amphipods,  at  Station  V.,  in  one  in  July  : 
(10)  unidentified  cumaceie  at  Station  V.,  in  one  in  July. 

Molluscs  were  found  in  5  stomachs  (5  %),  They  consisted  of  (1) 
Solen,  at  Station  V.,  in  one  in  June,  in  one  in  July,  and  in  one  in  August : 
(2)  Scrobicularia^  at  Station  I.,  in  one  in  May ;  and  at  Station  Y.,  in  one 
in  May. 

Fish  were  found  in  25  stomachs  (26  %).  They  consisted  of  (1) 
gobies,  at  Station  III.^  in  one  in  March ;  at  Station  IV.,  in  two  in  July,  in 
two  in  October,  and  in  one  in  November ;  at  Station  V.,  in  one  in  March ; 
and  at  Station  VIL,  in  one  in  June,  and  in  one  in  August :  (2)  whitings, 
at  Station  IX.,  in  one  in  August :  (3)  dabs,  at  Station  IV.,  in  one  in 
May  :  (4)  unidentified  fish  remains,  at  Station  I.,  in  one  in  March;  at 
Station  IL,  in  one  in  March ;  at  Station  III.,  in  one  in  October ;  at 
Station  IV.,  in  one  in  July  ;  at  Station  V.,  in  two  in  October,  in  one  in 
November,  and  in  two  in  December ;  and  at  Station  IX.,  in  two  in  May, 
in  one  in  August,  in  one  in  September,  and  in  one  in  November. 


Witch  Solbs. 
(Fleuronecfes  cynoglossus,) 

Of  50  stomachs  examined,  8  were  empty. 

Echinoderms  (Ainphiura)  were  found  at  Station  VII.,  in  one  in  June. 

Annelids  were  found  in  40  stomachs  (95  %).  They  consisted  of 
Friapultis,  at  Station  V.,  in  one  in  May  ;  and  at  Station  VII.,  in  one  in 
June,  and  in  one  in  October :  (2)  Sabella,  at  Station  V.,  in  one  in  August ; 
and  at  Station  IX.,  in  one  in  August :  (3)  unidentified  annelids,  at  Station 
v.,  in  three  in  March,  in  five  in  May,  in  one  in  June,  in  one  in  July,  and 
in  one  in  October ;  at  Station  VII.,  in  one  in  March,  in  one  in  Juue,  and 
in  one  in  October ;  at  Station  VII L,  in  one  in  April,  in  four  in  May,  in 
four  in  July,  and  in  one  in  October ;  and  at  Station  IX.,  in  three  in  April, 
in  two  in  July,  and  in  four  in  October. 

Arthropods  were  found  in  11   stomachs  (26  %).     They  consisted  of 

(1)  AmpeltscUy  at  Station  V.,  in  one  in  March ;  at  Station  VII.,  in  one 
in  June ;  at  Station  VIII.,  in  one  in  May,  in  one  in  July,  and  in  one 
in  October ;  and  at  Station  IX.,  in  one  in  April,  and  in  one  in  October : 

(2)  Crangon,  at  Station  VIII.,  in  one  in  October ;  and  at  Station  IX.,  in 
three  in  October. 

Molluscs  were  found  in  6  stomachs  (14  %).  They  consisted  of  (1) 
ScrobtctdariOj  at  Station  V.,  in  two  in  May,  and  in  two  in  June  :  (2) 
Philiney  at  Station  V.,  in  one  in  March;  at  Station  VII.,  in  one  in  March  \ 
and  at  Station  IX.,  in  one  in  October. 

Fish  (gobies)  were  found  at  Station  VIII.,  in  one  in  July, 


Floundbbs. 

(Fleuronectes  flesus,) 

Of  23  stomachs  examined,  31  were  empty.     Annelids  (unidentified) 
were  found  in  the  remaining  one  at  Station  I.  in  March. 
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Gurnards. 
(Trigla  gtimardus,) 

Of  198  stomachfl  ©xemined,  80  were  empty. 

EchinodeiTii^  (unidentified  starfish)  were  found  at  Station  IL,  in  one  in 
August. 

Anriplids  (Arenicola)  were  found  at  Station  VIIL,  in  one  in  July. 

Arthropods  were  found  in  100  stomachs  (84  %).  They  consisted  of 
(1 )  Crangov,  at  Station  I.,  in  two  in  August ;  at  Station  III.,  in  one  in 
August ',  at  Station  IV.,  in  one  in  November ;  at  Station  V.,  in  seven  in 
May,  and  in  one  in  October ;  at  Station  VI.,  in  one  in  May,  in  four  in 
October,  and  in  two  in  November ;  at  Station  VII.,  in  one  in  May  ;  at 
Station  VIII.,  in  one  in  April,  in  one  in  August,  and  in  three  in  October ; 
and  at  Station  IX.,  in  three  in  May,  in  three  in  July,  in  three  in  August, 
and  in  three  in  October ;  (2)  PoHumi^  at  Station  I,  in  one  in  July,  and 
in  one  in  August ;  at  Station  II.,  in  one  in  June,  and  in  two  in  August ; 
at  Station  IIL,  in  one  in  August ;  at  Station  IV»,  in  two  in  May,  in  two 
in  July,  and  in  three  in  August ;  at  Station  VI.,  in  three  in  August ;  at 
Station  VII.,  in  one  in  May,  in  one  in  June,  in  two  in  August,  and  in  one 
in  October ;  at  Station  VIIL,  in  one  in  May  ;  and  at  Station  IX.,  in  one 
in  September  :  (3)  Pandalus,  at  Station  I.,  in  one  in  August ;  at  Station 
IL,  in  two  in  May,  and  in  one  in  October ;  at  Station  IV.,  in  one  in 
August,  and  in  one  in  November ;  at  Station  V.,  in  two  in  May,  and  io 
one  in  August ;  at  Station  VI.,  in  three  in  May,  and  in  one  in  October; 
at  Station  VIL,  in  one  in  May ;  at  Station  VIIL,  in  two  in  April,  and  in 
one  in  August ;  and  at  Station  IX.,  in  three  in  April,  and  in  one  in 
August :  (4)  Nephrops^  at  Station  L,  in  one  in  August ;  at  Station  IIL, 
in  one  in  October ;  at  Station  V.,  in  three  in  July,  in  one  in  August,  and 
in  two  in  October;  and  at  Station  VIIL,  in  one  in  July  :  (6)  Mysis^  at 
Station  VI.,  in  one  in  May ;  and  at  Station  IX,  in  two  in  August :  (6) 
JIh)pol2/te,  at  Station  VIIL,  in  one  in  August :  (7)  Eupagurus,  at  Station 
IIL,  in  one  in  October  :  (8)  unidentified  Crustacea,  at  Station  I.,  in  one  io 
July,  and  in  two  in  October;  at  Station  IV.,  in  one  in  August;  and  at 
Station  V.,  in  one  in  June. 

MoUvscs  were  found  in  7  stomachs  (6  %).  They  consisted  of  (1) 
PateUa^  at  Station  VI.,  in  one  in  October  :  (2)  unidentified  cephalopoda, 
at.  Station  IL,  in  one  in  August ;  at  Station  V.,  in  one  in  May,  and  in  one 
in  July ;  and  at  Station  VIIL,  in  one  in  May,  and  in  two  in  October. 

Fiik  were  found  in  32  stomachs  (27  %).  They  consisted  of  (l) 
gobies,  at  Station  V.,  in  one  in  October ;  at  Station  VL,  in  two  in 
October ;  and  at  Station  VIL,  in  two  in  June :  (2)  sand-eels,  at  Station 
VL,  in  four  in  May :  pogge,  at  Station  IV.,  in  two  in  August ;  and  at 
Station  VL,  in  one  in  March :  (3)  whitings,  at  Station  VL,  in  one  in 
August  :  (4)  unidentified  fish  remains,  at  Station  II.,  in  one  in  May,  in 
one  in  June,  and  in  one  in  November;  at  Station  V.,  in  one  in  June,  and 
in  one  in  October;  at  Station  VI,,  in  one  in  August,  and  in  twain. 
October ;  at  Station  VIL,  in  one  in  May ;  at  Station  VIIL,  in  one  in 
July,  and  in  three  in  October  ;  and  at  Station  IX.,  in  one  in  May,  in  one 
in  August,  and  in  three  in  October :  (5)  post-larval  fishes,  at  Station  V^ 
in  one  in  October. 

Cod. 

(Gad us  morrhua,) 

Of  131  stomachs  examined  19  were  empty. 

No  Echinoderms  were  found  in  any  of  the  stomacha 
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Annelids  were  found  in  5  stomachs  (4%).  They  consisted  of  (1) 
Aplirodite,  at  Station  V.,  in  one  ia  March,  and  in  one  in  October ;  aud  at 
Station  VII,,  in  one  in  September :  (2)  Arenteda^  at  Station  IV.,  in  one 
in  March :  (3)  unidentified  annelids,  at  Station  VIII.,  in  one  in  April. 

Arthropods  were  found  in  nearly  every  stomach.  They  consisted  of 
(1)  PortunuSf  at  Station  L,  in  one  in  August,  in  three  in  October,  and  ia 
two  in  November ;  at  Station  II.,  in  one  in  November ;  at  Station  III., 
in  two  in  March,  in  two  in  May,  in  three  in  September,  and  in  five  in 
October;  at  Station  IV.,  in  one  in  March,  and  in  one  in  May ;  at  Station 
v.,  in  two  in  July ;  at  Station  VI.,  in  one  in  October,  and  in  one  in 
November  ;  at  Station  VII.,  in  one  in  March,  and  in  one  in  May ;  and  a^ 
Station  VIII.,  in  one  in  August :  (2)  Nsphrops,  at  Station  L,  in  one  in 
March,  in  one  in  April,  and  in  one  in  May ;  at  Station  V.,  in  three  in 
March,  in  four  in  May,  in  two  in  June,  and  in  five  in  October ;  at  Station 
VII.,  in  Qne  in  May ;  at  Station  VIII.,  in  one  in  September ;  and  at 
Station  IX.,  in  one  in  July,  in  one  in  August,  and  in  one  in  September:  (3) 
Eupagurus^  at  Station  I.,  in  one  in  April ;  at  Station  II.,  in  one  in  Apnl ; 
at  Station  III.,  in  one  in  March,  in  one  in  May,  in  one  in  September,  in 
three  in  October,  and  in  one  in  December ;  at  Station  IV.,  in  three  in 
March ;  at  Station  V.,  in  one  in  July,  and  in  one  in  October  ;  at  Station 
VL,  in  one  in  Angust,  and  in  one  in  November ;  at  Station  VIL,  in  one 
\x\  March,  and  in  one  in  September  ;  at  Station  VIIL,  in  one  in  April,  and 
in  one  in  August;  and  at  Station  IX.,  in  one  in  September:  (4) 
Pandaltis,  at  Station  I.,  in  one  in  April,  in  one  in  August,  and  in  three 
in  November  ;  at  Station  II.,  in  one  in  March,  and  in  one  in  April ;  at 
Station  III.,  in  one  in  March,  in  two  in  May,  in  one  in  September,  and  in. 
one  in  December ;  at  Station  V.,  in  two  in  March,  and  in  one  in  May ; 
and  at  Station  VII.,  in  one  in  May,  and  in  two  in  September :  (5) 
Orangon,  at  Station  1.,  in  one  in  Octol)er,  and  in  one  in  November ;  at 
Station  IIL,  in  one  in  October  ;  at  Station  IV.,  in  one  in  March  ;  at 
Station  V.,  in  three  in  Murch,  in  one  in  October,  and  in  one  in 
November;  and  at  Station  IX.,  in  one  in  September,  and  in  one  in 
October  :  (6)  Ht/aSy  at  Station  I.,  in  one  in  April ;  at  Station  VL,  in  one 
in  May  ;  at  Station  VIL,  in  one  in  March  ;  and  at  Station  VIIL,  in  one 
in  April :  (7)  PorcellanOj  at  Station  IIL,  in  one  in  May  :  (8)  Gcdatheti^ 
at  Station  V.,  in  one  in  July  :  (9)  unidentified  cmstacea,  at  Station  VL, 
in  one  in  October* 

Molluscs  were  found  in  16  stomachs  (14%).  They  consisted  of  (I) 
Bucoinumj  at  Station  I.,  jn  one  in  March ;  at  Station  IIL,  in  one  in 
May ,  and  in  one  in  September  ;  and  at  Station  V.,  in  one  in  March,  and 
in  two  in  July  :  (2)  Pecten^  at  Station  L,  in  one  in  November  ;  at  Station 
IIL,  in  two  in  March ;  and  at  Station  IV.,  in  two  in  March  :  (3)  Solen^ 
at  Station  VL,  in  two  in  October;  and  at  Station  VIL,  in  one  in 
September:  (4)  unidentified  cephalopods,  at  Station  IIL,  in  one  in 
December ;  and  at  Station  VL,  in  one  in  May. 

Fish  were  found  in  60  stomachs  (53%).  They  consisted  of  (1)  sand: 
eels,  at  Station  VL,  in  six  in  May,  and  in  two  in  October  :  (2)  pogge,  at 
Station  III.,  in  one  in  May,  and  in  one  in  September ;  at  Station  IV.,  in 
que  in  March ;  at  Station  VL,  in  one  in  October ;  at  Station  VIL,  in 
one  in  March ;  and  at  Station  VIIL,  in  one  in  August :  (3)  Lumpenus, 
at  Station  I.,  in  one  in  August ;  at  Station  V.,  in  one  in  May,  and  in  one 
in  June ;  and  at  Station  IX.,  in  one  in  April,  and  in  two  in  July :  (4) 
whitings,  at  Station  IIL,  in  one  in  October  ;  and  at  Station  IV.,  in  one  in 
March,  and  in  one  in  November :  (5)  gobies,  at  Station  IIL,  in  one  in 
September;  and  at  Station  VIL,  in  two  in  September:  (5)  haddocks,  at 
Station  IIL,  in  one  in  December ;  and  at  Station  IX.,  in  one  in  July ; 
P 
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(6)  herrings,  at  Station  T.,  in  one  in  March ;  and  at  Station  IV.,  in  erne 
in  November :  (7)  cod,  at  Station  III.,  in  one  in  March  :  (8)  gurnards,  at 
Station  IX.,  in  one  in  July :  (9)  long  rough  dabs,  at  Station  IX.,  in  one 
in  July  :  (10)  common  dabs,  at  Station  IV.,  in  one  in  November :  (H) 
unidentified  fish  remains,  at  Station  I.,  in  one  in  March,  in  two  iu 
October,  and  in  one  in  November ;  at  Station  II.,  in  one  in  April ;  at 
Station  IIL,  in  one  in  October,  and  in  four  in  November  ;  at  Station  IV., 
in  two  in  March,  and  in  one  in  November ;  at  Station  V.,  in  four  iu 
March,  in  three  in  May,  in  one  in  July,  and  in  one  in  December ;  at 
Station  VI.,  in  two  in  August,  and  in  one  iu  November ;  and  at  Station 
VIIL,  in  one  in  September, 

Haddocks. 

(Gadu8  ceglefinus.) 

•■  Of  183  stomachs  examined,  35  were  empty. 

Echinoderms  were  found  in  48  stomachs  (32%).  They  consisted  of 
(1)  Amphiura,  at  Station  V.,  in  one  in  October ;  fit  Station  VIL,  in 
four  in  March,  in  four  in  May,  in  five  in  June,  in  five  in  August,  in  six 
in  September,  in  two  in  October,  and  in  one  in  November;  and  at 
Station  IX.,  in  two  in  May  :  (2)  Ophioghjpha,  at  Station  H,  in  one  in 
May,  and  two  in  October ;  at  Station  V.,  in  one  in  March ;  at  Station 
VI.,  in  four  in  October  ;  at  Station  VII.,  in  one  in  May,  and  in  one  hi 
November ;  and  at  Station  VIII.,  in  one  in  May,  and  in  one  in  November : 

(3)  OphiothriXy  at  Station   I.,  in  one  in  July,  and  in  two  in  August: 

(4)  unidentified  starfish,  at  Station  I.,  in  one  in  JUI7;  and  at  Station 
VIIL,  in  two  in  August :  (4)  Echinocyam-us^  at  Station  Yl.,  in  one  in 
October. 

AvfnelidB  were  found  in  41  stomachs  (27%).  They  consisted  of  (1) 
ApJtrodife,  at  Station  L,  in  one  in  April,  and  in  one  in  August;  at 
Station  11.,  in  two  in  June ;  at  Station  V.,  in  one  in  May ;  at  Station 
VII.,  in  one  in  March,  and  in  one  in  May  ;  and  Station  VIIL,  iii  one  in 
July  ;  and  at  Station  IX.,  in  two  in  May  :  (2)  Priapultis,  at  Station  II., 
in  one  in  June ;  and  at  Station  V.,  in  one  in  March :  (3)  ArenicolOy  at 
Station  VIIL,  in  one  in  July.  A  planarian  (sp.  t)  was  found  at  Station 
v.,  in  one  in  May :  (4)  unidentified  annelids  were  found  in  27  stomachs, 
Viz. — at  Station  L,  in  one  in  July ;  at  Station  V.,  in  one  in  May,  in  one 
in  June,  in  two  in  August,  and  in  two  in  October ;  at  Station  VH, 
in  two  in  March,  in  two  in  June,  and  in  one  in  September ;  at  Station 
VTIL,  in  one  in  April,  in  one  in  July,  in  five  in  August,  and  in  two 
September ;  and  at  Station  IX.,  in  five  in  April,  and  in  one  in  July. 

Arthropods  were  found  in  84  stomachs  (56%).  They  consisted  of  (1) 
Ampelisca^  at  Station  I.,  in  two  in  May ;  at  Station  III.,  in  two  in 
November ;  at  Station  V.,  in  two  in  May,  in  one  in  June,  in  two  in 
July,  in  one  in  August,  and  in  one  in  November ;  at  Station  VIL,  in  one 
in  March,  in  two  in  May,  and  in  one  in  September ;  at  Station  VIIL,  in 
one  in  July;  and  at  Station  IX.,  in  one  iu  July:  (2)  Crangon,  at 
Station  L,  in  one  in  March  ;  at  Station  IIL,  in  three  in  November.;  at 
Station  V.,  in  one  in  November ;  at  Station  VIL,  in  two  in  March,  in  one( 
in  May,  in  one  in  September,  and  in  two  in  October ;  and  at  Station: 
VIIL,  in  one  in  October,  and  in  one  in  November :  (3)  Eupagttrus,  at 
Station  L,  in  one  in  April.,  and  in  one  in  May ;  at  Station  IL,  in  one  in 
June,  in  one  in  August,  and  in  one  in  October ;  at  Station  IIL,  in  one 
in  May ;  at  Station  V.,  in  one  in  March ;  at  Station  VJL,  in  one  in 
March ;  and  at  Station  VIII.,  in  one  in  April,  and  in  one  in  November : 
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'(4)  DiadylWy  at  Station  VIII.,  in  four  in  April ;  and  at  Station  IX.,  iu 
five  in  April :  (5)  PmimnuBy  at  Station  II.,  in  one  in  June,  and  in  one  iu 
October  ;  at  Station  V.,  in  one  in  October;  at  Station  VIL,  in  one  in 
September,  and  in  two  in  October;  and  at  Station  VIII.,  in  one  in  July, 
Und  in  one  November :  (G)  Leucon^  at  Station  VIIL,  in  three  in  April; 
and  at  Station  IX.,  in  one  in  April :  (7)  Nephrops,  at  Station  V.,  in  one  iu 
August ;  and  at  Station  VIIL,  in  one  in  September :  (8)  Myds,  at 
Station  ,V III.,  in  one  in  November :  (9)  HyaSy  at  Station  III.,  in  one  iu 
'  May :  (10)  unidentified  cumaceae,  at  Station  I,,  in  four  in  May ;  and  at 
Station  IX.,  in  three  in  July:  (11)  unidentified  amphipods,  at  Station 
VIIL,  in  four  in  May ;  and  at  Station  IX.,  in  one  in  April :  (12)  un- 
identified Crustacea,  at  Station  VIIL,  in  one  in  October ;  and  at  Station 
IX.,  in  one  in  May.' 

•'  Molluscs  were  found  in  55  stomachs  (37%).  They  consisted  of  (I) 
Scrobtculaiict,  at  Station  L,  in  one  in  April,  and  in  two  in  July ;  at 
Station  II.,  in  one  in  May ;  at  Station  V.,  in  one  in  March,  in  seven  in 
May,  in  five  in  June,  in  five  in  July,  and  in  five  in  August ;  and  in  one 
in  October ;  at  Station  VIIL,  in  one  in  April ;  and  at  Station  IX.,  in 
one  in  April  :  (2)  Soleriy  at  Station  L,  in  one  in  April ;  at  Station  IL, 
in  two  in  May,  and  in  four  in  June  ;  at  Station  V.,  in  two  in  March,  and 
in  one  in  October ;  at  Station  VII.,-  in  one  in '  May,  and  in  one  iu 
October ;  at  Station  VIIL,  in  one  in  November ;  and  at  Station  IX.,  in  one 
in  May  :  (3)  PTitUne,  at  Station  I.,  in  one  in  April ;  and  at  Station  VI L, 
in  one  in  March,  in  two  in  October,  and  in  one  in  November :  (4) 
^Ch/lichna,  at  Station  V.,  in  one  in  July ;  and  at  Station  IX.,  in  one  in 
April :  (5)  Psaminobta,  ^t  Station  I.,  in  one  in  March  :  (6)  Martra,  at 
Station  III^,  in  one  in  May :  (7)  PfcisTi,  at  Station  L,  in  one  in  August : 
(8)  unidentified  cephalopods,  at  Station  IL,  in  one  in  August;  and  at 
Station  VI.,  in  one  in  December. 

Fts/i  were  found  in  two  stomachs, — pogge',  at  Station  VII.,  in  one  in 
March:  and  unideutified  fish  remains,  at  Station  VIIL,  in  one  iu 
November. 

Whitings. 

(Gadus  merlan(/u8.) 

of  235  stomachs  examined,  108  were  empty. 

Annelids  were  found  in  2  stomachs, — Aphrodite^  at  Station  VII., 
in  one  in  March:  and  unidentified  annelids,  at  Station  VIIL,  ih  one  in 
August. 

Arthropods  were  found  in  61  stomachs  (48%).  They  consisted  of  (1) 
'Crangon,  at  Station  I.,  in  two  iu  April,  in  one  in  May,  and  ih  two  iu 
November;  at  Station  IL,  in  one  in  November ;  at  Station  III.,  in  two 
in  March,  in  one  in  October,  and  in  two  in  December  ;  at  Station  V.,  in 
dne  in  May,  in  two  in  June,  in  four  in  November,  and  in"  two  in 
\December;  at  Station  VL,  in  one  in  May;  at  Station  VII. ,  in  one  in 
*  March;  at  Station  VIIL,  in  one  in  April,  in  three  in  September,  and  in 
"two  in  November ;  and  at  Station  IX.,  in  one  in  April,  and  in  five  in 
November :  (2)  Pandalus,  at  Station  I.,  in  two  in  April,  and  in' one  in 
November ;  at  Station  III.,  in  one  in  March,  in  one  in  May,  in  two  in 
■September,  and  in  three  in  November ;  at  Station  IV.,  in  one  in  August ; 
at  Station  v.,  in  one  in  July,  and  in  one  in  October^  at  Station  VL, 
in  twoinMay ;  at  Station  VIL,  in  four  in  Septomlxir;  at  Station  VIIL, 
in  one  in  April ;  and  at  Station  IX.,  in  one  in  April :  (3)  EuvayuintSy 
at  Station  IV.,  in  two  in  August:  (4)  Nejihrrjps,  at  Station  II. ,  in  on^ 
in  August;  and  at  Station  V.,  in  one  in  December:  (5)  AmjfeJisra,  at 
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Station  VII.,  iu  one  in  March ;  (6)  Porimum,  at  Station  I.,  in  one  in 
May  :  (7)  If  pas,  at  Station  VI.,  in  one  in  May :  (8)  Sienarltpn^huSy  at 
Station  I.,  in  one  in  August :  (9)  unidentitied  amphipods,  at  Station 
VIII.,  in  one  in  May. 

Molluscs  were  found  in  6  stomachs  (4%).  They  consisted  of  (1) 
Afyiiitm,  at  Station  VI.,  in  one  in  March  ;  (3)  unidentified  cephalopods, 
at  Station  V.,  in  one  in  November,  and  in  two  in  December ;  at  Station 
VI.,  in  one  in  May  ;  and  at  Station  VIII.,  in  one  in  November. 

Fish  were  found  in  76  stomachs  (59%),  They  consisted  of  (I) 
Band-eels,  at  Station  VI.,  in  ono  in  March,  in  one  in  May,  and  in  one  in 
June  :  (2)  herrings  or  sprats,  at  Station  I.,  in  one  in  March  ;  at  Station 
ILj  in  one  in  June;  and  at  Station  IX.,  in  one  in  May  :  (3)  whitings,  at 
Station  V.,  in  one  in  June  :  (4)  pogge,  at  Station  III.,  in  one  in 
September  :  (5)  unidentified  fish  remains,  at  St^-tion  J.,  in  two  in  March, 
in  one  in  April,  in  two  in  May^  in  one  in  June,  in  three  in  October,  and 
in  one  in  November;  at  Station  II.,  in  ono  in  June,  in  two  in  October, 
and  in  three  in  November ;  at  Station  III.,  in  two  in  March,  in  one  in 
August,  in  two  in  September,  in  three  in  October,  in  two  in  November, 
and  in  three  in  December ;  at  Station  IV.,  in  ono  in  October,  and  in  one 
in  November;  at  Station  V.,  in  one  in  May,  in  three  in  October,  and  in 
three  in  November ;  at  Station  VI.,  in  one  in  Ma}'^,  and  in  three  in 
October;  at  Station  VII.,  in  three  in  March,  in  two  in  June,  in  two  iri 
September,  in  five  in  October,  and  in  one  ip  November ;  at  Station 
jVIII.,  in  two  in  April,  in  one  in  July,  in  three  in  September,  in  one  in 
October,  and  in  one  in  November ;  and  at  Station  IX.,  in  one  in  April, 
in  two  in  May,  and  in  two  in  November. 

A  Mtdmid  (sp.  ])  wa^  found  at  Station  III.,  in  one  iu  August. 


{Raia  batis^  E.  dqvaia,  and  K  rwliata,) 

Of  62  stomachs  examined,  29  were  empty. 

Unidentified  Annelids  were  found  at  Station  VIII.,  in  one  in  November ; 
and  at  Station  IX.,  in  one  in  April. 

Arthropods  were  found  in  almost  all  the  stomachs.  They  consisted  of 
(1)  Port'imus  (sp.  depm^ator,  hohatus,  and  ?),  at  Station  L,  in  one  in  April ; 
at  Station  IL,  in  one  in  May,  and  in  one  in  August ;  at  Station  III.,  iu 
one  in  March,  in  two  in  October,  in  two  in  November,  and  in  one  in 
December ;  at  Station  IV.,  in  one  in  May,  iu  one  in  July,  and  in  one  in 
August ;  at  Station  VIL,  in  four  in  September ;  and  at  Station  VIII.,  in 
one  in  July  :  (2)  Crangmi,  at  Station  I.,  in  one  in  April ;  at  Station  III., 
in  one  in  October,  and  in  two  in  December;  at  Station  IV.,  in  one  in 
March  ;  at  Station  VII.,  in  two  in  September  ;  and  at  Station  VIII.,  in 
two  in  October  :  (3)  Pandahis,  at  Station  III.,  in  one  in  October,  and  in 
one  in  December  ;  at  Station  IV.,  in  one  in  May  ;  at  Station  VII,,  in  two 
in  September ;  and  at  Station  IX. ,  in  one  in  August:  (4)  EupaguncSy  at 
Station  II.,  in  one  in  October ;  at  Station  TV.,  in  one  in  August ;  and  at 
Station  IX.,  in  one  in  August :  (5)  iVepkrops,  at  Station  I.,  in  one  in 
April ;  and  at  Station  IX.,  in  one  in  November :  (6)  Ht/asj  at  Station  IL, 
in  one  in  May^  (7)  unidentified  cmstacea,  at  Station  III.,  in  one  in 
May 

Unidentified ./?^»fA  remains  were  found  at  Station  IV.,  in  one  in  March; 
at  Station  VIII.,  in  one  in  October ;  and  at  Station  IX.,  in  one  in 
October. 
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Cat-Fish, 
{Anarrhichas  lupus,)  .  , 

*  Of  12  stomachs  examined,  2  were  empty. 

JEc/iinodenns  {Ophiothrix)  were  found  in  4  stomachs  (40%), — $1 
Station  L,  in  one  in  April,  in  one  in  May^  and  in  ooe  in  August ;  aud  at 
Station  IL,  in  one  iti  April, 

Arthropods  were  found  in  3  stomachs  (30%)*  They  coiisisted  of  (1) 
JSff^hrqpSy  at  Station  V,,  in  one  in  March :  (2)  Hyae^  at  SfaMiion  IIL,  in 
one  in  March ;  (3)  Hupagutus,  at  Station  L,  in  one  in  May. 

MoUugcs  were  found  in  7  stomachs  (70%).  They  consisted  of  (1) 
Pecten,  at  Station  I.,  in  three  in  April ;  and  at  Station  V.,  in  one  in 
March:  (2)  Buccinuniy  at  Station  I.,  in  one  in  April^  md  in  one  in 
August ;  and  at  Station  lit.,  in  one  in  March. 

Fish  (herrings)  were  found  at  Station  IV.,  in  one  in  July:  and  un- 
identified fish  remains  at  Station  IV.,  in  one  in  Julyi 

Anqler  Fh^h. 

{LopMus  piscaiorius,) 

Of  27  stomachs  examined,  14  were  empty^ 

Arthropods  (Nepkrops)  were  found  at  Station  IX.,  in  one  in  September. 
Mollusc9  (unidentified  cephalopods)  were  found  at  Station  IIL,  in  one 
in  December ;  and  at  Station  IX.,  in  one  in  November. 
Unidentified  Jish  remains  were  found  in  9  stomadha 


IL  ST  ANDREWS  BAt. 

Plaice. 

{PleUromctes  platessa,) 

Of  119  stomachs  examined,  43  were  empty. 

Echittoderms  were  found  in  11  stomachs  (14%)^  They  consisted  of 
(1)  Ophioglypha,  at  Station  L,  in  one  in  August,  anid  in  one  in  November ; 
at  Station  H.,  in  one  in  November ;  at  Station  IIL,  in  two  in  July,  and 
in  one  in  November ;  at  Station  IV.,  in  two  in  July ;  and  at  Station  V., 
in  one  in  October :  (2)  Amphidotus  (sp.  cordaius),  at  Station  V.,  in  one 
in  July  :  (3)  Amphiura,  at  Station  III.,  in  one  in  August. 

Annelids  were  found  in  23  stomachs  (30%).  They  consisted  of  (1) 
Arenicoiay  at  Station  I.,  in  one  in  July$  and  in  one  in  November ;  and  at 
Station  II.,  in  one  in  July :  (2)  planarians,  at  Station  V.,  in  one  in  July  c 
(3)  unidentified  annelids,  at  Station  I.,  in  cmie  in  August^  and  in  two  in 
November;  at  Station  III.,  in  three  in  August ;  at  Station  IV.,  in  five  in 
July,  in  two  in  August,  and  in  two  in  November;  and  at  Station  V.,  in 
two  in  July,  and  in  two  in  October. 

Arthropods  (Portumts)  were  found  at  Station  II.,  in  one  In  November. 

Molluscs  were  found  in  55  stomachs  (72%).  They  consisted  of  (1) 
Solen,  at  Station  I.,  in  three  in  July,  in  three  in  August^  in  two  in 
October,  and  in  two  in  November  ;  at  Station  II. ,  in  four  in  July,  in  three 
in  October,  and  in  one  in  November ;  at  Station  III.,  in  six  in  July,  and 
in  two  in  November ;  at  Station  IV.,  in  five  in  July,  and  in  two  in 
November ;  and  at  Station  V.,  in  six  in  July,  in  one  in  August,  in  one  in 
October,  and  in  one  in  November :  (2)  Nucula  (sp.  nitida)^  at  Station  II.,. 
in  one  in  October ;  at  Station  IIL,  in  one  in  July ;  and  at  Station  V.,  in 
two  in  July,  in  six  in  October,  and  in  one  in  November. 
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CouMom  DAB& 
{PleuroTiedeM  limanda,) 

Of  119  stomachs  examined,  48  were  empty.  ^ 

Echinf)de)im  were  found  in  34  stomachs  (47%).  They  consisted  of 
(1)  Ophioglypha,  at  Station  I.,  in  six  in  Jnly,  in  five  in  August,  in  two  in. 
October,  and  in  two  in  November ;  at  Station  II.,  in  four  in  October,  and  ^ 
in  two  in  November ;  at  Station  III.,  in  four  in  July,  in  one  in  Angnst^ 
and  in  one  in  November ;  at  Station  IV.,  in  one  in  Jtily,  in  one  in  Augus^ 
and  in  one  in  November ;  and  at  Station  V.,  in  one  in  August,  and  in  twd 
in  November:  (2)  AmpMura,  at  Station  III.,  in  one  in  August 

Armelids  were  found  in  28  stomachs  (39%).  They  consisted  of  (1)^ 
Arenicolay  at  Station  I.,  in  two  in  July,  in  two  in  October,  and  in  three  iii 
November;  and  at  StaUion  III.,  in  one  in  NoTember:  (2)  Echiiirus,  at 
Station  JIT.,  in  one  in  July  r  (3)  a  planarian,  at  Station  III.,  in  one  in 
July:  (4)  unidentified  annelids,  at  Station  I.,  in  two  in  July,  and  in  oiio. 
in  November ;  at  Station  III.,  in  two  in  July,  in  two  in  August,  and  irt- 
two  in  November ;  at  Station  IV.,  in  five  in  July,  in  one  in  August,  and 
in  two  in  November;  and  at  Station  V.,  in  one  in  July. 

Arthropotls  vrcre  iound  in  8  stomachs  (11%).  They  corisisted  of  H) 
Eupagvrus,  at  Station  V.,  in  one  in  July,  and  in  two  in  August :  (2) 
Porttinus,  at  Station  III.,  in  one  in  December;  and  at  Station  V.i  in  ohe 
in  October :  (3)  unidentified  Crustacea,  at  Station  V.,  in  three  in  July. 

Molluscs  were  found  in  3  stomachs  (4%).  They  consisted  ok  (1) 
Solen,  at  Station  LV.,  in  one  in  November ;  and  at  Station  V.,  in  one  in' 
July :  (2)  Nuctda  (sp.  nitida),  at  Station  V.,  in  one  in  July« 

Fish  remains  (herring  or  sprat)  were  found  at  Station  III.,  in  one  in 
July. 

Long  Rough  Dabs. 

{Hippoglosaoides  limwidoides,) 

Of  10  stomachs  examined,  6  were  empty. 

EcJiinodf^ns  {Ophio(jlf/pha)  were  found  at  Station  I.,  in  one  in  July, 
and  in  one  in  November  ;  at  Station  III.,  in  one  in  July  ;  and  at  Station 
v.,  in  one  in  July.  ' 

Fish  remains  were  found  at  Station  I.,  in  one  in  November. 

GlTRNARDS. 

(Triglu  gumardus,) 

Of  115  stomachs  examined,  48  were  empty. 

Unidentified  Annelids  were  found  in  4  stomachs, — at  Station  I.,  in  oa^ 
in  July,  and  in  three  in  August.  .  - 

Arthropods  were  found  in  39  stomachs  (58%).  They  consisted  «f 
(1)  Crangon^  at  Station  I.,  in  two  in  October,  and  in  one  in  November  { 
at  Station IL,  in  three  in  October,  and  in  four  in  November;  at  Btatioii 
111,,  in  two  in  November  ;  at  Station  IV.,  in  one  in  July,  and  in  one  in 
November;  and  at  Station  V.,  in  tbree  in  November:  (2)  Portwms^  at 
Station  I.,  in  three  in  July,  and  in  one  in  October ;  at  Station  II.,  in  four 
in  July,  in  one  in  August,  and  in  two  in  November ;  at  Station  IV.,  ia 
two  in  July,  in  one  in  August,  and  in  one  in  November ;  and  at  Station 
v.,  in  one  in  July  :  (3)  Fnpagiirus,  at  Station  III.,  in  one  in  July :  (4)f 
Pandalus^  qX  Station  I.,  in  one  in  October:  (5)  Ampeiiscoy  at  Station  V-t 
in  one  in  October:  (6)  unidentified  Crustacea,  at  Station  11.^  in  one  in 
August ;  and  at  Station  V.,  in  two  in  July. 

Molluscs  were  found  in  5  stomachs  (7%).  They  consisted  of  (1) 
^olen^  at  Station  IV,,  in  one  in  July :  (2)  Natica  (sp.  dlderi),  at  Statioit 
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v.,  in  one  in  August :  (3)  unidentified  cephalopoda,  at  Station  IL,  in  one 
in  November ;  at  Station  III.,  in  one  in  July  ;  and  at  Station  Y.,  in  one 
in  August. 

-  Fish  were  found  in  33  stomachs  (49%).  They  consisted  of  (1)  sand-  . 
eels  at  Station  IV.,  in  four  in  July :  (2)  cod,  at  Station  IL,  in  ono  in 
August:  (3)  sprats,  at  SUition  III.,  in  one  in  August:  (4)  butter-fish,  at 
Station  L,  in  one  in  November :  (5)  whitings,  at  Station  III.,  in  one  in 
November  :  (6)  post-larval  fishes,  at  Station  V.,  in  three  in  October  :  (7) 
unidentified  fish  remains,  at  Station  I.,  in  one  in  July,  in  three  in  October, 
and  in  two  in  November ;  at  Station  II.,  in  three  in  October,  and  in  two, 
in  November ;  at  Station  III.,  in  one  in  August,  and  in  one  in 
November ;  at  Station  IV.,  in  two  in  November ;  and  at  Station  V.,  in 
two  in  July,  in  two  in  August,  and  in  three  in  November. 

Haddocks. 
{Gadm  (Bglejinus.) 

Of  9  stomachs  examined,  I  was  empty. 

hjchinodenm  {Ophlogh/pha)  were  found  at  Station  11*,  in  one  in  October. 

Amielids  were  found  in  2  stomachs, — Priapulus,  at  Station  V.,  in  ono 
ill  November ;  and  unidentified  annelids,  at  Station  III.,  in  one  in  July,  - 

AHhropoda  were  found  in  5  stomachs.  They  consisted  of  (1)  Crnngoii, 
at  Station  IV.,  in  two  in  November ;  and  at  Station  V.,  in  one  in  October: 
(2)  Portuwis^  at  Station  IL,  in  one  in  October  :  (3)  unidentified  Crustacea, 
at  Station  V.,  in  one  in  October. 

Fish  remains  were  found  at  Station  IV.,  in  one  in  November ;  and  at 
Station  V.,  in  ono  in  November. 

Whitings. 
(Gadus  merlangus,) 

Of  25  stomachs  examined,  14  were  empty. 

Annelids  (Arenicola)  were  found  at  Station  V.,  in  one  in  July. 

Arthropods  (Crangon)  were  found  at  Station  III.,  in  one  in  November. 

Fish  were  found  in  9  stomachs.  They  consisted  of  (I)  whitings,  at 
Station  IV.,  in  four  in  November :  (2^  herrings,  at  Station  I.,  in  one  in 
October,  and  in  one  in  November:  (3)  sand-eels,  at  Station  V.,  in  one  in 
July.:  (4)  unidentified  fish  remains,  at  Station  IL,  in  ono  in  July;  and 
at  Station  V.,  in  one  in  November. 

Less  Abundant  Fish  op  St  Andrews  Bay. 

Flounders  {PletiroTiectesJlesits), — Seven  were  examined  :  all  were  empty. 

Skate  {Rata  baiis^  R  clavata,  and  B.  radiata), — Of  17  stomaclis 
examined,  5  were  empty.  Annelids  were  found  in  2  stomachs : — Nereis 
at  Station  I.,  in  one  in  July :  and  unidentified  annelids,  at  Station  L,  in 
one  in  November;  and  at  Station  IL,  in  one  in  November.  Arthropod$ 
were  found  in  10  stomachs  : — Crangoriy  at  Station  III.,  in  one  in 
November;  and  at  Station  IV.,  in  two  in  November;  PoHunuSy  at 
»St:ition  I.,  in  one  in  July ;  and  at  Station  IV.,  in  one  in  July  <  Cvrysteii^ 
at  Station  IV.,  in  two  in  July:  Eupagtirtis,  at  Station  III.,  in  one  in 
November:  Pajidalus,  dX  Station  IV.,  in  one  in  November.*  Molluscs 
were  found  in  2  stomachs : — Bucdnuw^  at  Station  IV.,  in  one  in  July  : 
Siden^  at  Station  IV.,  in  one  in  November.  Unidentified  fish  remains 
were  found  at  Station  IL,  in  one  in  November ;  at  Station  III.,  in  one 
in  November ;  and  at  Station  IV.,  in  one  in  November. 

Cod  (Gadus  morrhua). — One  examined  at  Station  IV.  in  November 
contained  Eupagurus, 
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II.— OBSERVATIONR  ON  THE  REPRODUCTION,  MATURITY, 
AND  SEXUAL  RELATIONS  OF  THE  FOOD  FISHES.  By  Dr 
T.  Wemtss  Fulton,  F.R,S.E<,  Secretary  for  Scientific  InvestigatioDs 
(Plate  VL). 

Id  previona  reports  were  published  certain  of  the  results  of  inquiries 
on  the  spawning,  maturity,  and  sexual  relations  of  the  food  fishes*  carried 
out  under  the  scheme  of  investigation  which  I  devised  in  the  spring  of 
1888.  This  system  was  first  put  into  execution  in  the  summer  of  that 
year,  and  has  been  continued  since ;  and  thus  a  mass  of  material  exists, 
which  during  the  past  few  months  I  have  studied  anew.  Pressure  of  space 
and  time  will  prevent  anything  but  a  bare  statement  of  the  facts ;  and 
the  same  circumstance  debars  me  at  present  from  comparing  the  results 
as  carefully  as  is  desirable  with  those  obtained  by  Mr  W.  E.  Holt  en  tlie 
West  Coast  of  Ireland,  f  I  may  add  that  all  the  statements  made  in  this 
paper,  unless  expressly  stated  to  the  contrary,  refer  to  the  East  Coast  of 
Scotland. 

I.  The  Spawning  of  the  Food  FisHsar 

1.  The  ISpawninff  Time, 

At  various  parts  of  the  coast  fishery  officers  have  for  two  or  three  years 
kept  records  to  show  the  numbers  of  male  and  female  fish  which  they 
found  to  be  ripe  among  a  certain  nuniber  examined,  noting  the  place 
where  the  fish  were  captured,  the  date,  and  the  condition  of  those  not 
ripe — whether  maturing  or  spent.  I>y  this  system  an  exceedingly  large 
number  of  fish  have  been  examined,  the  records  beginning  early  in  1889. 
1  give  in  Table  I.  the  results  which  I  have  tabulated  from  these  records  : — 

TABLE  L — Showing  the  Numbers  of  Mature  Fish  (male  an  1  female)  in 
different  Months,  and  the  Number  Examined. 


Fish. 

December. 

January. 

I 
February. 

1 

Ripe. 

(3 

Ripe. 

i' 

1 

Rijw, 

fi 

1 

p: 

GQ 

d 

k 

5 

;3 

<5 

9 

& 

6 

? 

^ 

S 

? 

Cod, 

262 

1271 

4 

8 

1662 

116 

149 

28 

Haddock, 

747 

1995 

24 

51 

i 

1891 

212 

322 

16 

WhitiiJg,  . 

^^ 

... 

... 

..^ 

229 

... 

... 

Ling, 

... 

... 

... 

... 

265 

... 

... 

... 

Sftitho,      . 

63 

132 

6 

9 

5 

114 

12 

13 

42 

Turbot,     . 

... 

... 

... 

•  •• 

... 

... 

Brill, 

... 

... 

^^ 

6 

... 

Halibnt,  , 

3 

1*3 

... 

14 

... 

Tiisk,        . 

... 

... 

... 

... 

... 

... 

... 

*  Seventh,  Eighth,  and  Niuth  Annual  Reporta. 

+  Vide  the  admirable  and  exhaustive  report  by  this  naturalist  on  the  scientific 
investigations  in  connection  with  the  recent  survey  of  fishing  grounds  on  the  AVest 
Coast  of  Ireland,  published  in  the  Report  of  the  Council  of  the  Royal  Dublin  Society 
during  the  present  year 
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March. 

ApriL 

May. 

FlflH. 

1 

Ripe. 

1 

Ripe. 

+J 

3   1     Ripe. 

■^ 

S 

I 

d 

i. 

F   1 

3 

6 

9 

1 

S 

V 

QQ 

1    ^ 

9 

Cod,         .        .        . 

1240 

258 

239 

332 

2140 

191 

167 

1511 

1 
1788  100 

81 

1434 

HaiMock, 

2246 

291 

397 

852 

1766 

69 

94 

1289 

1147      6 

3 

98f4 

Whitmg,  . 

400 

14 

12 

4 

498 

15 

33 

55 

328    26 

48 

11 

LiiiK, 

148 

1 

... 

536 

19 

18 

6 

1140  103 

81 

97 

Saithe,     . 

51 

3 

5 

22 

156 

1 

3 

89 

263^  ... 

1 

222 

Turbot,     . 

22 

... 

57 

2 

... 

169    14 

19 

8 

Brill, 

22 

42 

4 

9 

14,      2 

8 

*•> 

Halibut,  . 

6 

1 

2 

122 

... 

... 

2 

238'     2 

3 

4 

Tusk,        , 

... 

12 

... 

•" 

«j... 

22 

»i« 

Fish. 

June. 

July.' 

August. 

1 

Ripe. 

i 

1 

Ripe. 

1 

Ripe. 

fl 

p 

f 

k 

2 

CQ 

6 

9 

1 

6 

9 

6 

9 

God,         .        .        . 

55B 

11 

6 

490 

Haddock, 

... 

... 

Whiting,.- 

344 

U 

26 

183 

132 

5 

5 

ii*2 

60 

1 

... 

!  Liiiff, 

871 

76 

48 

67 

46 

7 

4 

10 

... 

"... 

Saithe,      . 

... 

... 

... 

... 

Turbot,     . 

180 

28 

48 

31 

10 

i 

... 

nrill, 

130 

7 

11 

80 

7 

... 

Halibut,  . 

213 

8 

2 

3 

42 

... 

,,, 

... 

Tusk 

^0 

5 

6 

... 

... 

6 

... 

While  in  the  records  all  the  fish  fotuid  to  be  quite  mature  are  given, 
fish  which  have  spawned  are  not  always,  although  usually,  mentioned. 
The  proportions  of  mature  fish — male  and  female  together — to  the  total 
number  examined  in  the  various  mouths  are  as  follows : — 

TABLE  II. — Showing  the  Percentage  of  Mature  Fish  in  Various 

Months. 


Fish. 

Deer. 

Jan. 

Feb. 

March. 

April. 

May. 

Jane. 

July. 

Ang. 

Cod,    .       .       . 

0-0 

0-9 

16-2 

40-0 

16-7 

10-1 

8  0 

Haddock, 

0  0 

3-8 

28-5 

30-3 

7-9 

0-9 

... 

Whiting, 

0  0 

6-5 

9-6 

22-6 

17-4 

7-5 

i-6 

Ling,  . 

• 

* 

00 

07 

6-9 

16-1 

33-1 

23-9 

Saithe, 

0-0 

ii-3 

21-9 

15-7 

2-6 

0-3 

Turbot, 

... 

... 

0-0. 

3-5 

19-5 

42:1 

100 

...    1 

Brill,  . 

0-0 

0-0 

30-9 

71-4* 

13-8 

CO 

1 

HaUbut, 

0-0 

bo 

0-0 

500* 

0-0 

2-1 

2-3 

00 

Task, 

*  ... 

0-0 

33-8* 

25^* 

... 

1 

*  The  numbers  nre  small  in  these  cascj. 
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In  regard  to  halibut,  I  may  say  that  the  records  do  uot  show  very 
definitely  the  spawning  period ;  partly,  no  doubt,  because  the  fish  are 
ill  almost  all  cases  sent  to  market  unopened.  The  spawning  time  of  this 
fish  is  not  yet  well  enough  investigated  to  enable  me  to  define  its  limits ; 
conclusions  based  upon  a  few  ripe  iish  in  one  month  may  be  misleading, 
and  many  of  the  June  records  speak  of  *  developing  roe.'  I  may  give 
briefly  one  or  two  general  observations  derived  from  the  study  of  these 
records — (1)  shoals  which  spawn  inshore  are  usually  earlier  than  shoals 
of  the  same  species  which  spawn  far  from  shore  {e.g,  cod,  haddock, 
whiting);  (2)  different  shoals  may  spawn  in  succession  on  the  same 
ground — one  week  may  furnish  fish  almost  all  mature  or.  spent,  and  the 
next  week,  or  the  next  again,  fish  of  the  same  species  just  approach- 
ing maturity  or  mature;  (3)  as  a  general  nde  most  •species  spawn 
earlier  towards  the  south  and  on  the  west  coast,  e.g.,  ling  and  cod  in 
the  Atlantic,  west  of  Barra,  are  about  a  month  earlier  th^n  in  the 
North  Sea.  Plaice,  on  the  other  hand,  seem  to  spawn .  earlier  on  the 
north  coast  than  farther  south ;  (4)  mature  haddock,  whiting,  and  cod 
may  be  caught  within  a  few  miles  of  certain  exposed  parts  of  the  east 
coast,  but  in  some  of  the  west  coast  lochs  (e.g..  Loch  Broom),  while  such 
fish  may  be  obtained  approaching  maturity,  none  are  caught  quite  ripe— 
they  move  seawards  before  spawning  and  return  in  a  spent  condition. 

TABLE  III. — Showing  the  Numbers  examined  on  board  the  *  Garland,' 
and  the  Percentage  of  Ripe  Specimens  in  Various  Months. 


Fish. 

t 
1 

1 

1 

t 

1 

»? 

•-3 

1 

1 

•i 

1 

1 

J5 

1 

1 

■  1 

Coil,  .      .      . 

158 
0-0 

418 
0-3 

192 
O'O 

86 
1-7 

99 
O'O 

86 
0^0 

•  ' 

• 

Haddock,  . 

305 

O'O 

167 
O'O 

172 
G'O 

119 

lib 
0'4 

138 
O'O 

\  ' 

• ; 

• 

Whiting,   .       . 

98 
00 

87 
00 

141 
9-9 

112 
30-3 

2^ 

6-0 

65 
46 

128 
00 

• 

Gurnard,  . 

10* 
40.0 

12 

00 

6 
00 

52 

3-8 

207 
U'5 

196 
S7'6 

837 
109 

805 

7-5 

192 

O'O 

• 

Plaice, 

137 

262 
20'i^f 

278 
O'O 

184 
O'O 

267 
O'O 

• 

• 

' 

• 

• 

i 

Lemon  Sole,     . 

• 

46 
O'O 

83 
00 

48 
0'$ 

110 
9'Ot 

120 
7'5 

146 

io-dt 

8S* 
O'O 

97 

4'n 

109 
O'O 

Common  Dab,  . 

120 
0-0 

143 
1-4 

281 
4-7 

150 
12-0 

283 
W'6 

190 
13-1 

431 
2-3 

283 
O'O 

• 

• 

Flounder, 

12 
O'O 

15 
Z6'6 

146 
39'0 

63 

49-2 

68 
47-0 

7 
li'O 

• 

• 

Witch  Sole,      . 

12 

O'O 

20 
O'O 

48 
O'O 

20 
O'O 

66 
6'0 

36 
16-7 

22 
45-4 

23 

8'7 

26 
00 

. 

Long  Rough  Dab 

144 
S'9 

217 
3-2 

145 
W'O 

179 
79 

218 
1-3 

.     72 
O'O 

• 

• 

• 

Turbot,      . 

• 

• 

• 

• 

11 
10 

13 
16'4 

3 

O'O 

8 
00 

•• 

• 

Brill,  .       .       . 

• 

• 

7 
14-0 

3 
O'O 

2 

60-0 

• 

• 

• 

•• 

• 

• 

•  At  Smith  Bank,  Moray  Frith,  January  21-24, 1889,  *  four  females,  all  partly  apenf 

t  Ripe  only  at  Moray  Frith. 

X  Nearly  all  at  Orkney  or  Moray  Frith. 
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I  pass  now  to  give  the  results  of  the  '  Garland's '  work  as  to  the  spawn- 
ing time,  the  records,  which  have  been  almost  exclusively  kept  by 
Mr  T,  Scott,  r.L.S.,  extending  back  to  June  1888.  From  the  fact  that 
the  '  Garland  *  is  able  to  work,  unless  in  exceptional  weather,  only  near 
the  shore  during  the  spawning  time,  these  figures  by  themselves  throw 
little  positive  light  on  the  spawning  time  of  some  of  the  food  lishes,  such 
as  cod,  haddock,  &c.,  but  they  are  important  in  regard  to  Hat  hsh.  The 
number  of  fish  examined  in  each  month,  and  the  percentage  of  ripe 
fish  to  the  total  number  examined  in  that  month,  are  given  in  Table  III. 

The  figures  in  the  tables  refer  to  the  several  spawning  seasons  which 
have  occurred  since  the  records  were  begun ;  there  are  slight  differ- 
ences in  each  year,  apparently  depending  on  the  temperature. 

In  Plate  YI.  I  have  represented  in  graphic  form  the  time  and  duration 
of  spawning  of  the  more  important  food  fishes,  the  curves  being  founded 
chiefly  upon  the  figures  in  the  preceding  Tables.  It  is  interesting  to 
compare  the  results  with  those  obtained  by  Professor  Mcintosh  regarding 
the  distribution  of  the  ova  (p.  300). 


2.  The  Spaicning  Places* 

Renewed  study  of  th6  records  confirms  the  conclusion  previously 
reached — that  the  majority  of  the  food  fishes  do  not  spawn  within  the 
territorial  waters  on  the  East  Coast.  I  have  tabulated  all  the  fish 
examined  at  the  various  stations,  Avith  the  following  results  : — Of  nearly 
900  cod  examined  during  the  spawning  period,  none  of  those  caught 
within  the  Firth  of  Forth,  St  Andrews  Bay,  or  other  part  of  the  terri- 
torial waters  were  mature ;  the  few  mature  specimens  were  all  obtained 
beyond  the  three-mile  limit.  The  same  is  true  of  the  haddock,  of  which 
over  a  thousand  were  examined  ;  and  also  of  the  plaice,  of  which  about  a 
thousand  were  examined.  Individuals  approaching  maturity,  or  spent, 
were  obtained — especially  plaice — but  none  were  quite  ripe.  The  mature 
fish  appear  to  pass  out  from  the  territorial  waters  at  the  spawning  time ;  but 
it  is  noteworthy  that  at  this  period  sonae  individuals  of  larger  size  than 
the  smallest  mature  specimens  remain  within  the  Firth  of  Forth  in  an 
immature  condition.  It  is  somewhat  diff'erent  with  the  whiting.  While 
the  great  msgority  spawn  outside  the  territorial  waters,  or  near  the 
margin,  a  few  quite  ripe  specimens,  both  male  and  female,  are  found 
within  the  limit,  and  even  pretty  far  up  the  Firth  of  Forth  (stations  i. 
and  ii.)  The  gurnard,  on  the  other  hand,  spawns  to  a  consideiable  extent 
within  the  Firth  of  Forth  and  St  Andrews  Bay;  ripe  specimens  have 
been  caught  at  all  the  stations,  most  abundantly,  however,  at  the  outer 
onoi',  and  just  beyond  the  three-mile  limit.  This  fish  appears  to  approach 
the  inshore  grounds  at  the  spawning  time,  and  to  leave  them  late  in 
autumn.  Lemon  soles  also  spawn  to  a  small  extent  within  the  mouth  of 
the  Firth  of  Forth,  but  mostly  beyond  it.  All  the  ripe  specimens  of  tho 
witch  sole  {Pleuronertes  cynoglossvs)  were  obtained  outside  the  territorial 
zone.  Spawning  long  rough  dabs  and  common  dabs  are  got  at  nearly  all 
the  stations,  but  are  most  numerous  outside.  The  same  may  be  said  of 
the  fiounder,  with  this  qualification — that  spawning  fish  are  rather  more 
abmidant  within  the  territorial  waters  than  without.  The  evidence  in 
regard  to  the  turbot,  brill,  and  black  sole  is  not  sufficient  from  the  small 
nmnber  of  ripe  fish  obtained.  One  ripe  female  brill  was  obtained  at  the 
mouth  of  the  Firth  of  Forth  at  station  vi.  on  May  3,  1889  ;  but  this  is 
the  only  example  within  the  territorial  waters.     No  ripe  turbot  has  been 
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obtained  within  the  limit.  From  the  .results  of  the  observations  of  the. 
Fishery  officers,  combined  with  those  of  the  'Garland,'  there  is  little 
doubt  that  brill  and  tarbot,  like  halibut,  ling,  and  torsk  spawn  most  at 
considerable  distances  from  shore.  I  may  say  briefly,  from  all  the  evi- 
dence in  ray  possession,  that  most  of  the  common  food  fishes  spawn 
beyond  the  three  mile  limit  in  the  regions  of  the  East  CJoast  investigated ; 
that  the  spawning  shoals  are  very  numerous  from  five  or  six  to  twenty  and 
more  miles  offshore,  and  that  there  is  abundance  of  evidence  that  spawn- 
ing fish  may  "be  found  at  great  distances  out  in  the  North  Sea,  The 
greatest  distances  at  which  ripe  specimens  were  obtained,  according  to  the 
officer's  records,  are  as  follows! — Cod  and  ling,  170  miles;  turbot  and 
halibut,  150  miles;  brill,  50  miles;  saithe,  100  miles  (also  within  four 
or  five  miles) ;  tusk,  65  miles  ;  hake,  60  miles ;  skate,  90  miles ;  gurnard 
and  lemon  soles,  30  miles;  *  flounder'  (1),  45  miles;  whiting,  60  miles; 
and  haddock,  30  miles.* 

The  investigation  of  the  offshore  fishing  and  spawning  grounds  in  the 
North  Sea  appears  to  me  to  be  one  of  the  most  important  duties  to  he' 
undertaken  in  the  interests  of  the  fisheries  in  the  near  future. 


2.  The  Size  at  which  Sba  Fibheb  bboome  Matubb. 

Since  the  publication  of  my  paper  on  immature  fish  in  the  EighQi 
Annual  Report^  investigations  have  been  carried  on  elsewhere  on  this  sub- 
ject, especiilly  by  Mr  Holt,  in  the  work  previously  referred  to,  by  Dr 
Petersen  in  Denmark,  and  by  Mr  J,  T.  Cunningham.  The  paper  men- 
tioned was  meant  as  a  contribution  to  the  practical  side  of  the  question, 
and  in  drawing  up  a  table  giving  the  minimum  sizes  at  maturity,  the  smallest 
ripe  example  of  either  sex — almost  invariably  a  male — was  selected  as 
a  measure.  From  the  practical  point  of  view  of  regulation,  I  still  believe 
this  to  be  reasonable  and  sufficient.  I  am  aware  that  several  naturalists, 
working  at  the  subject,  are  of  opinion  that  the  female  of  every  food-fish 
should  be  allowed  to  spawn,  at  least  once,  before  it  is  subjected  to 
the  risk  of  being  eaten;  but  this  doctrine  when  applied  indiscri- 
minately to  all  kinds  of  fish.  Seems  to  mo  as  injudicious  in  theory  as  it 
would  be  impossible  in  practice.  The  problem  is  how  best  to  conserve 
and  increase  the  food  supply  from  the  sea,  and  any  action  taken  must  be 
based  upon  economic  considerations — guided,  of  course  (but  only  guided) 
by  the  results  of  scientific  inquiries.  The  problem  is  extremely  complex, 
but  it  appears  to  me  that  only  those  fisheries  which  show  signs  of  diminu- 
tion— as  indicated  by  statistics — require  regulations  of  this  kind.  Take, 
for  instance,  one  or  two  examples.  In  the  great  herring  fishery  of  Scot- 
land, the  quantity  of  immature  herrings  caught  last  year  amounted  to 
rather  over  25  per  cent,  of  the  total  catch,  and  of  a  value  to  the  fishermen, 
as  near  as  can  be  calculated,  of  between  £200,000  and  £230,000.  Pro- 
bably not  one  of  these  herrings  had  ever  produced  an  egg,  and  yet  they 
supplied  about  45,000  tons  of  wholesome  and  nutritious  food.  In  some 
years  the  proportion  of  immature  herrings  was  very  much  greater.  Take, 
again,  the  cod.     Last  year  the  quantity  landed  in  Scotland  was  about 

•  Desirous  of  ascertaining,  if  possible,  something  about  the  spawning  of  tW 
confer,  1  sent  a  circular  to  the  twenty -six  Fishery  officers  around  the  coasts,  inqnir' 
ing  if  they  had  ever  seen  a  female  with  ripe  eggs,  and  the  reply  was  in  the  negative 
— although  nearly  12,000  cwts.  were  landed  mat  year.  They  are  sent  to  market 
unopenca. 
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26,000  tons,  for  which  fcbe  fishernieu  received  nearly  £190,000.  It  is  not 
liossiblo  to  state,  Except  approximately,  the  proportional  quantity  of 
immature  cod  landed ;  but  from  the  statistics  of  the  Fishery  Officers  as  to 
the  quantity  of  *lurgo'  and  *smair  cod  captured,  it  is  probable  that,  at  least, 
7,O0iO  tons — valued  at  about  £45,000-^cousi3tijd  of  lish  which  had  never 
reproduced*  Other  examples  might  be  given  ;  yet  there  is  not  sufficient 
evidence  to  show  that  these  tisheries  are  falling  off  to  any  extent ;  and, 
unless  on  economic  grounds,  it  is  as  unreasonable  to  prohibit  the  sale  of 
jBUch  immature  flah  as  to  prohibit  the  sale  of  the  eggs  of  domestic  fowls, 
of  chickens,  lamb,  veal,  &c.  The  food  of  civilised  man  consists,  to  a  large 
extent,  of  immature  organisms — both  animal  and  vegetable.  It  is  some- 
what different  with  the  valuable  flat-flshes — turbot,  soles,  brill,  plaice,  &c. 
— the  abundance  of  which  is  undoubtedly  diminishing  on  the  iishing 
grounds;  but  it  would  require  very  careful  consideration  before  recom- 
mending that  alt  individuals,  even  of  tliese  species  under  the  size  at 
which  the  females  first  begin  to  reproduce — namely,  turbot  under  about 
18  inches,  brill  under  about  16  inches,  plaice  under  about  15  inches,  and 
soles  under  about  12  in^^hes — should  be  prohibited  from  sale.  These  tish, 
consideraUy  under  the  sizes  give^,  furnish  a  large  and  valuable  source  of 
tood  supply.  On  the  other  hand,  the  preservation  of  small  specimens  of 
little  comparative  value  to  the  public  or  the  fishermen,  as  in  Denmark  and 
Italy,  would  be  advisable.  But: as  stated  elsewhere,  the  crux  of  the 
immature  fish  question  is  not  t)ie  selection  of  sizes,  but  the  carrying  out  of 
any  regulations  beneficially.  Simple  prohibition,  merely  of  the  landing  or 
sale  of  the  fish,  may  do  more  harm  than  good ;  regulation,  to  be  effective, 
should  be  exercised  at  the  fishing  gi'ounds  or  in  connection  with  the  fishing, 
and  when  the  difficulty  of  carrying  out  simple  police  regulations  is  remem- 
bered, it  is  clenr  that  this  obstacle  will  be  very  great. 

In  the  preparation  of  the  previous  paper,  the  sizes  of  the  sexes  were 
considered  separately,  but  were  not  so  given,  except,  as  an  illustration,  in 
the  case  of  the  plaice,  in  which  it  was  pointed  out  that  the  smaller  ripe 
speeimeDS  were  invariably  males,  the  smallest  rif)e  female  obtained 
being  20  inches  long,  as  compared  with  the  smallest  ripe  male,  which  was 
only  13  inchea-^the  average  size  of  the  ripe  males  being  16*7  inches  ond 
of  ripe  females  24  inches.^  It  was  intended  to  deal  with  this  question  in 
the  paper  on  the  Proportional  Numbers  and  Sizes  of  the  Sexes  among  Sea- 
Fishes^t  bat  exigencies  of  time  compelled  only  the  totals  to  be  given* 

This  omission  has  now  been  supplied  by  Mr  Holt  in  the  valuable  pap^ 
.previously  mentioned,  and,  in  the  accompanying  table  (Table  V.),  similar 
data  are  given  for  fish  on  the  East  Coast  of  Scotland. 

This  table  explains  itself,  but  one  or  two  points  may  be  referred  to.  As 
pointed  out  two  years  ago  {Eighth  Anrmcd  Report,  Part  III.,  p.  1^2),  any 
line  of  demarcation  that  we  can  draw  between  mature  and  immature,  iu- 
dividnals  of  the  same  species  cainiot  be  mathematicaHy  precise,  so  as  to 
have,  on  one  side  of  it,  all  those  which  are  immature,  and,  on  the  other 
side,  all  those  which  have  reached  maturity.  If  the  line  is  drawn  at  th6 
smallest  ripe  individual,  a  number  of  those  which  have  not  yet  become 
matfue  will  be  included  among  the  mature ;  if  it  is  drawn  at  the  largest 
immatore  individual  present  in  a  spawning  shoal,  then  a  number  of  ripe 
specimens  will  be  included  among  the  immature.  To  assume  that  tlie 
oreLxtioQ  between  the  sexual  maturity  of  a  fish  and  its  size  was  absolutely 
constant  in  all  individuils  of  the  same  sex  would  be  to  exclude  the  possibility 
of  variation  in  a  function  notoriously  variable.     Hence  amongst  aluiost  all 

•  Eighth  Annual  Report,  Part  111.,  p.  162,  1890. 
t  Op.  cU.y  p.  348. 
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the  species  mentioned  in  the  table,  and  very  markedly  in  some,  instances 
are  found  in  which;  in  the  same  haul  of  the  net,  immature  individuals  are 
captured  considerably  larger  in  size  than  the  smallest  yrhich  is  ripe.  There 
is  evidence,  however,  in  many  cases,  that  this  cannot  be  mere  individual 
variation  of  the  kind  referred  to.  A  few  examples  may  be  given.  With  the 
common  dab,  females  from  5  to  13  or  14  inches  may  begot  quite  immature 
in  the  same  haul  with  ripe  females  6  inches  long,  e,g,^  in  one  haul  on  May  27 
of  nine  females,  four,  i-angiug  in  size  from  8  to  14  inches,  were  fully 
mature,  three,  from  9  to  12  inches,  were  approaching  maturity,  and  twu 
of  13  and  9  inches  were  immature;  in  another  haul  six  ripe  specimens 
ranged  from  5J  to  9  inches,  seven,  nearly  ripe,  from  5|  to  7  inches,  and 
four,  quite  immature,  also  from  b\  to  7  inches.  So  with  the  males  ;  and 
similar  examples  might  be  given  among  plaice,  lemon  dabs,  witch  soles, 
flounder,  and  long  rough  dabs.  In  January,  February,  and  March  male 
plaice  up  to  16  inches  long,  and  females  up  to  18  inches  long,  may  bo 
obtained  from  within  the  Forth  and  in  St  Andrews  Bay,  with  the  repro- 
duction organs  quite  immature^  although  the  fish  are  above  the  size  at 
which  sexual  maturity  generally  occurs. 

The  determination  of  the  size  at  which  maturity  is  attained  does  not,  of 
course,  by  itself,  throw  much  light  upon  the  age  of  the  fish.  Mr  Cunning- 
ham has  recently  published  the  results  of  an  investigation  on  this  difficult 
question,*  in  which  the  measurements  of  certain  fish  cgnfiued  in  tanks,  and 
whoje  age  is  known,  are  compared  with  those  gf  others  taken  from  the 
sea,  the  ag^  of  which  may  be  in  some  cases  fairly  well  calculated. 


6.  The  Duration  of  RBPRODyqrivB  Lipb. 

From  Table  V.  it  will  be  seen  that,  in  almost  every  case,  the  ripe,  or 
nearly  ripe,  male  is  smaller  than  the  female,  and  that  the  range  of 
difference  varies  in  different  species.  Further,  the  maximum  size  is 
nearly  always  greater  in  the  case  of  the  female.  Another  point  of 
interest  is  the  difference  between,  the  minimum  and  maximum  sizes  of 
ripe,  or  nearly  ripe,  specimens  of  either  sex,  which  throws  light  on  the 
duration  of  the  reproductive  epoch  in  the  life  of  the  species.  Thus,  a 
male  long  rough  dab  {Hippoglouoides  limundoides)  may  reach  sexual 
maturity  when  only— or  even  probably  under — four  inches  in  length, 
and  may  continue  sexually  active  until  at  least  twelve  inches  long.  A 
female  of  the  same  species  may  produce  ripe  ova  when  about  5  inches 
long,  and  may  go  on  producing  ova,  probably  once  each  year,  until  over 
16.  inches  in  length.  A  male  cod  may  be  ripe  when  only  18  inches 
long,  and  live  sexually  active  until  it  is  considerably  over  40  inches  in 
length.  The  facts  in  regard  to  other  species  may  be  gleaned  from  the 
Table.  Unfortunately,  we  do  not  yet  know  very  much  about  the  rate  of 
growth  of  fishes;  but,  from  the  observations  of  Dannevig,  Cunningham, 
and  others,  it  would  appear  that  sexual  maturity  is  rarely,  if  ever,  reached 
during  the  first  year  of  life,  and  generally  not  until  the  second  or  third 
year,  and  probably  in  some  cases  even  later.  If  this  is  the  case,  there 
can  be  little  doubt,  from  the  figures  given  in  the  Table,  that  the  diuatioii 
of  the  reproductive  period  comprises  a  considerable  number  of  years 

•  Journal  Marine  BioL  Association^  Vol,  ii.  No.  8,  1892. 
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4. — The  Sexual  Relations  of  Sea  Fishks. 

lu  Tabic  VI,  the  relative  numbers  and  sizes  of  tlie  sexes  at  maturity  is 
giveu.  lu  the  paper  in  the  Eighth  Annual  Report,  the  proportional  size 
and  numbers  of  the  sexes  were  indicated  in  the  case  of  a  considerable 
number  of  species,  and  these  are  now  supplemented  iu  Table  VI. 


TABLE  VL — Showing  the  Proportions  of  Number  and  Size  among  the 
Sexes  of  certain  Sea- Fish  producing  Pelagic  and  Demersal  Ova. 
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Further  investigation  has  confirmed  the  proportions  given  in  the  previoos 
paper  where  the  number  of  specimens  was  at  all  large,  with  one  notable 
exception,  viz.,  the  long  rough  dab,  From  the  anomaly  presented  by  the 
great  disproportion  of  males  in  the  previous  enquiry  (1  to  8),  I  was 
induced  to  have  special  hauls  made  with  a  small-meshed  net.  These  have 
not  perhaps  been  sufficient  to  elucidate  the  sexual  proportions  of  this  species 
exactly,  but  tbey  show  that  the  males  are  much  more  numerous  than  was 
supposed.  A  number  of  the  males  are  very  small,  and  they  had  escaped 
through  the  ordinary  net  used  previously.  It  is  a  curious  fact  that  the 
male  long  rough  dab  may  reach  sexual  maturity  when  scarcely  five  inches 
long — some  specimens  were  nearly  half-matured  when  only  three  and  a 
half  inches  in  length;  and  a  ripe  female  may  be  over  sixteen  inches^ 
The  same  appears  to  be  the  case,  but  to  a  much  less  extent,  wit^  the 
common  dab.  The  contrary  anomaly  of  the  flounders — excess  of  males — 
was  likewise  specially  investigated,  and  the  previous  results  fully  confirmed. 
It  is  remarkable  that  this  fish  alone,  among  those  producing  pelagic  ova, 
should  have  the  males  in  greater  numbers  than  the  females ;  probably  it  is 
owing  to  the  exceptional  fecundity  of  the  female,  as  suggested  in  my  pa[>^^ 
on  Fecundity  in  last  year's  Report  (p,  247). 

An  interesting  point  brought  out  in  this  tablQ  is  the  excess  of  females 
in  fish  producing  pelagic  ova,  and  the  excess  of  males  in  fish  producing* 
demersal  ova.  fn  the  Angler  the  males  are  also  in  excess.  In  studying 
tliB"fectnidity^of  different  species  I  was  struck  with  this  circumstance,  and 
made  some  observations  as  to  the  relative  weight  and  volume  of  the  testes 
aQd  ovaries  in  the  two  classes  referred  to,  and  the  results  help  to  ex|4aiti, 
I  believe,  the  disparity  both  in  number  and  size  between  the  sexea.  I 
give  a  few  examples  in  the  annexed  table  (Table  YIX.). 

Among  flat-fish  especially,  the  disparity  between  the  size  or  volume  o5 
the  testes  and  ovaries  is  very  great,  as  may  be  seen  if  ratios  are  made. 
For  example,  in  the  plaice,  in  the  instances  gieen,  the  weight  of  the 
female  reproductive  organ  is  more  than  twenty-six  times  that  of  the  male 
reproductive  organ  ;  in  the  flounder  it  is  about  forty  times,  and  so  on. 
Probably  with  the  common  sole  the  disparity  is  much  greater.  Among 
some  of  the  GadidsB,  the  volume  of  the  testis  is  relatively  greater, 
especially  in  large  individuals.''^ 

On  the  other  hand,  among  fish  with  demersal  pva,  the  volume  of  thei 
•male  organ  is  generally  relatively  greater — in  many  cases  it  is  actnaUy 
heaviek*  than  the  ovaries  (e./;.,  herring,  sand-eel).  ' 

Now,  it  appears  to.  me  that  a  certain  relation  can  be  established  between 
these  facts  and  the  proportional  number  and  sizes  of  the  sexes,  looking  a^ 
the  mitter  as  a  question  of  stowage  of  the  quantity  of  the  reprodocttvci 
material  required.  The  females  in  fish  producing  pelagic  ova  require  all 
the  space  for  the  ri))e  ovaries  which  distend  their  bodies,  while  the  com* 
l)jiratively  small  testes  take  up  little  room.  Hence,  in  such  fish  tiM 
relaticmsfaip  is  sltown  in  the  sexual  proportions — sometimes  by  a  greatef 
number  of  females,  or  by  their  greater  size,  and  generally  in  bolh^ 
itbese  ways;  but  in  different  ratios  in  different  species.  Among  fidi 
■with  demersal  ova  we  may  have  tiie  testes  heavier  than  the  ovaries,  as  jii$| 
^aid,  and  the  proportional  numbers  of  the  sexes  may  be  in  such  caati 
pretty' equal.  But  in  the  lumpsucker,  where 'the  male  is  smaller  than  tU 
female,  and  the  testes  smaller  than  the  ovary,  we  find  the  males  far  monj 
numerous  than  the  females.     Why  should  the  amount  of  reproductive 

•  Mr  Robert  Duthie,  the  Assistant  Officer  at  Shetland,  when  endoavoming  !»' 
procure  fertilisfd  ova  of  th^  torsk^  wrote  thitt  while  tliere  was  abundance  of  r^ 
females,  all  the  males  landed  were  immature,  i>ossessing  very  small  testes.  When 
advised  to  tease  up  a  portion  of  the  testes,  the  ova  were  successfally  fiBrtiliBed,  tibf 
small  male  organ  Iwing  normal.  [^ 
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18 
42 
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36 
42 
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37 


8 
8 
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8 
7 
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16 
18 
18 
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5i 

7 

m 

20 
10 


Av. 


8-5 
12-2 
33-9 
15-4 
131 

70 


33-0 
32-4 
38-7 


60 


8-7 
210 
231 
180 
18-4 
13-4 
171 

8-9 
11-9 
19-0 

4-2 
25-7 
11-2 
37-0 


Spent. 


Males. 


No. 

1 
3 


13 


42 


11 


38 


Av. 


16'0 


12-3 


40-0 


n 


18 


H 


14 


5'8 


16-0 


7-0 


No. 


1 

24 
4 
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11 


6 
1 
1 

4 


182 
5 


91 

6 

21 

34 

6 

3 


Females. 


15^ 
46 

16 


36 

m 

12 


14 

28 

23 

27 

in 

19 
17 
16 
20J 


12 
34 


26 


5 
23 

23 
17 
lOJ 
13^ 
7 
10 
17 


Av. 


6-5 
13*4 
39-7 
16-5 
13*2 


32-3 
26-0 

18-2 
9-2 


9-3 
25-8 
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22-0 
14-3 
17*6 
9-5 
13-2 
19-3 
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TABLE  VIL— Showing  the  relative  Weights  of  the  Male  and  Female 
Reproductive  Organs  in  Yarious  Species  of  Sea  Fishes. 


Fish. 

Date. 

1 

Gross 
Weight 

Weight 

Weight 

Condition. 

J 

Ovaries. 

Testes. 

inches. 

lbs. 

oz. 

grammes 

grammes 

Gunuird,     , 

June   7 

iif 

0 

11* 

... 

16 

Nearly  ripe. 

n        7 

0 

9 

5 

i»        II 

n        7 

18 

0 

8; 

5 

fi        tt 

,,      11 

134 

0 

18 

48*2 

... 

Ripe. 

lG3od,            .        . 

Mar.  15 

39 

2i 

8 

.•• 

846 

,, 

M     15 

214 

3 

94 

53 

Nearly  ripe. 

„     15 

29 

11 

7 

10-5 

Scarcely  half  ripe 

»     19 

304 

8 

8 

... 

276-0 

Nearly  ripe. 

M      15 

88 

23 

8 

... 

813-0 

19                tl 

»     15 

38 

25 

8 

2124 

II                II 

Haddock. 

Jan.  25 

19 

2 

6 

,,, 

3i*-8 

Fully  half  ripe. 

»     25 

214 

8 

10 

... 

32-3 

Nearly  ripe. 

M     25 

214 

3 

2 

... 

27-8 

II        fi 

Mar.  16 

0 

13 

... 

4-7 

Ripe. 

„     16 

1 

5 

100 

Nearly  ripe. 

n     16 

14 

0 

14 

7-5 

II        11 

M        8 

27 

6 

8 

85a" 

Ripe. 

Long  Rough  Dab, 

Mar.  15 

74 

0 

2 

... 

*8*-l 

Nearly  ripe. 

M     15 

8 

0 

2* 

... 

4-8 

14                l> 

„     15 

64 

0 

1 

... 

0-3 

II                II 

„     12 

8i 

0 

3-1 

14 

... 

Ripe. 

Plaice, 

Jan. 

21 

3 

8* 

29-5 

Nearly  ripe. 

It 

16* 

1 

12 

.^ 

14-2 

II        II 

it 

15 

I  • 

6 

... 

12-3 

II        II 

It 

23J 

5 

11 

503 

... 

II        If 

Lemon  Solo, 

Mar.  21 

12: 

0 

12 

... 

2-2 

May  29 

15 

2 

8 

126-9 

II                  19 

Witch, 

Mar.  18 

16 

1 

1 

... 

4*4 

II                  II 

.,     18 

17* 

1 

8 

... 

5-2 

II                  1) 

May  22 

19 

2 

0 

151*2 

... 

II                19 

Common  Dab, 

Mar.  16 

8 

0 

24 

... 

0-8 

II                11 

»     16 

71 

0 

2 

... 

0-7 

II                11 

»     16 

7 

0 

2 

... 

0-6 

Ripe. 

May  12 

H 

0 

34 

8-8 

... 

11 

Flounder,     .        , 

Mar.  15 

114 

0 

94 

4-7 

»» 

14* 

1 

94 

187*4 

11 

Lump-sucker,       . 

Feb.  18 

114 

2 

u 

... 

56-6 

II 

,,     18 

12 

2 

6 

70-8 

Nearly  ripe. 

•  „     18 

84 

0 

124 

... 

23-9 

II        )i 

.     18 

12 

2 

94 

60-0 

II        11 

„     19 

17 

7 

8 

878** 

... 

Ripe. 

Lesser  Sand-eel,   . 

June 

*  7 

292 

grs. 

3-2 

Nearly  ripe. 

ti 

t  6-8 

229 

)) 

2-8 

... 

11        1) 

Herring, 

Feb. 

♦11-2 

2701 

)) 

... 

85-6 

Ripe. 

M 

$11-2 

2767 

>» 

35  0 

M 

*  Average  of  10  specimens, 
t  Average  of  14  specimens, 
t  Average  of  16  specimens. 
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material  produced  by  a  given  proportion  of  the  males  among  fish  with 
demersal  ova  be  relatively  so  much  greater  than  among  fish  with  pelagic 
ova  1  The  duration  of  the  spawning  period  in  a  given  individnal  in  uie 
two  cases,  will  not  explain  it.  Demersal  ova  may  be  emitted  in  successive 
crops,  and  the  number  emitted  at  one  time  is  probably  as  great  with 
pelagic  ova.  The  maturation  of  the  spermatozoa  is,  no  doubt,  much  more 
rapid  than  the  maturation  of  the  ova ;  but  this  argument  would  apply  to 
both  cases.  It  might  be  supposed  that  the  mode  or  conditions  of  repro- 
duction would  furnish  a  clue  ;  fish  with  demersal  ova  havings  generally  a 
closer  individual  sexual  relation  than  fish  with  pelagic  ova.  Neverthe- 
less, considerations  of  monogamy,  mixogamy,  d^c,  do  not  explain  the 
matter;  for  the  herring  and  sand-eel — ^in  which  the  preponderance  of  the 
male  element  is  marked— ^are  quite  as  mixogamons  as  the  plaice  or  the 
gurnard.  The  difference  is  probably  due  to  the  spermatic  fluid  having  a 
specific  gravity  less  than  that  of  the  sea-water.  With .  pelagic  ova  pos- 
sessing an  inferior  micropyle,  and  passing  through  many  fathoms  of  water 
to  the  surface,  fertilisation  by  the  iipwardly-moving  sperms  will  probably 
entail  leas  loss  of  the  latter  than  in  the  fertilisation  of  demersal  ova  lying 
on  the  bottom,  and  sometimes  aggregated  in  masses.  In  the  one  case 
the  action  of  gravity  goes  hand  in  hand  with  the  intrinsic  movement  of 
the  sperms.  But  in  the  other  case  each  sperm  must,  so  to  speak,  fight  its  ' 
way  to  the  m^cropyle  of  the  demeifsal  ovuiq  against  p^iysical  opposition. 


6.  Sexual  Coloration. 

Some  observations  have  been  made  on  this  subject  which  may  be  briefly 
referred  to  here.  The  coloration  of  many  fishes  may  be,  in  a  wide  manner, 
classified  according  to  three  regions — the  ventral,  dorsal,  and  lateraL 
The  dorsal  colours  are  nearly  always  protective — a  fact  noticeable  as  much 
in  pelagic,  and  freely  roaming  forms,  as  among  flat  fishes  and  shore  formsp 
The  ventral  colour,  or  rather,  absence  of  colour,  is  also  protective  in  the 
majority  of  cases,  in  function,  if  not  in  origin,  as  may  be  observed  in 
looking  up  at,  say,  a  whiting  or  a  herring  poised  in  the  water.  The 
absence  of  colour  may  be  due  to  tiie  absence  of  light ;  and  Cunningham's 
important  observations  on  the  production  of  pigment  on  the  lower  SHiface 
of  young  flat  fishes  by  lighting  them  from  below,  are  of  much  interest  in 
this  connection.  The  contrary  does  not  hold  good,  for  the  young  Zoarce$ 
extracted  from  the  mother,  or  at  the  period  of  birth,  have.weU-marked 
characteristic  pigmentation  dorsally  and  laterally,  although  they  were  jHre- 
viously  cut  off  from  the  influence  of  light.  Ventral  coloration  may,  how- 
ever, in  some  cases  be  sexual  or  other  than  protective.  Lateral  coloration 
may  be  sexual,  although  in  several  cases  such  coloration  invadea  both 
the  dorsal  and  the  ventral  surfaces.  On  the  other  hand,  lateral  colora- 
tion appears  in  some  cases,  at  least,  to  have  relation  to* the  *  instinct'  of 
shoaling,  as  among  herring  and  mackereL  For  instance,  if  a  hernng  iB 
held  by  the  head  and  tail,  and  looked  down  upon,  the  coloration  is  dull 
and  protective,  as  it  is  gradually  raised,  opposite  the  light,  and  the  late- 
ral surface  comes  into  view,  the  characteristic  iridiscence  catches  the  eye 
at  a  certain  angle,  and  the  silvery  sheen ;  but  as  the  fiish  is  moved  upwards 
the  iridiscence  is  lost,  and,  when  viewed  from  below,  the  dullish  white  pro- 
tective appearance  is  only  visible.  Examination  of  males  and  females 
revealed  no  distinction  in  coloration,  So  with  the  mackerel,  where  the 
lateral  banding  and  sheen  are  distinct ;  with  the  sprat,  the  sand-eel,  the 
smelt,  the  salmon,  &c.  From  the  fact  that  fish  are,  in  this  connection, 
largely  cut  off  from  the  guidance  of  the  sense  which  is  so  useful  to  herd- 
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ing  animals — that  of  smell — I  am  disposed  to  think  that  this  lateral  sheen 
and  non -sexual  coloration  is  useful  in  keeping  shoals  of  the  same  species 
together.  It  is  well  known  that  shoals  of  sprats  and  young  herrings  keep 
well  defined  and  separate,  unless  in  rough  weather,  which  may  drive  them 
together,  but  they  afterwards  separate. 

In  regard  to  sexual  colours  proper,  it  is  noteworthy  that  they  are 
absent  in  almost  all  forms  producing  pelagic  ova ;  and  indeed,  as  might 
be  anticipated,  in  all  those  whose  reproduction  is  mixogamous  (where  the 
ova  of  each  female  are  normally  impregnated  by  the  spermatozoa  of  many 
different  males),  as  in  the  Qadidse,  Pleuronectidee,  herring,  smelt,  sand-eel,  - 
<fec  There  fe  a  striking  exception  in  the  skulpin  or  dragonet  {Catlumy- 
mu»  lyra\  which  produces  isolated  pelagic  ova,  and  in  which  the  sexes 
are  markedly  dissimilar,  and  this  puzzled  me  much  until  I  came  across  an 
observation  of  Saville  Kent's,  who  had  watched  the  process  of  impregna- 
tion. A  male  imd  female  at  the  spawning  time  were  observed  to  rush  up- 
wards together  in  the  water  with  their  ventral  surfaces  closely  apposed;  and 
reproduction  is  hence  not  mixogamous.  Sexual  colour  seems  to  be  associated 
with  the  male,  only  when  the  eggs  of  a  certain  female  can  be  impregnated 
by  one  individual  male,  and  it  is  characteristic  of  many  fish  with  demersal' 
ova  (lumpsucker.  Coitus^  Stickleback,  Salmonidse,  &c.),  and  the  region,  or 
mode,  in  which  this  form  of  coloration  is  manifested  is  usually  such  as  to 
interfere  as  little  as  possible  with  the  protective  coloration,  e.^.,  lump- 
sacker.  In  Cottua  ecorptus^  the  brilliant  markings  in  the  male,  resem- 
bling the  wing  of  a  tiger  moth,  are  confined  to  the  region  posterior  to  the 
pectoral  fin,  and  to  the  under  surface  of  that  fin,  and  can  be  concealed  by 
it.  There  is  one  point  to  be  noted,  that  this  form  of  coloration  is  not 
limited  to  the  surface  in  some  forms.  In  the  male  lumpsucker,  where  the 
abdomen  is  coloured  at  the  spawnmg  time,  the  rosy  hue  giwlually  per- 
vades every  tissue  of  the  body — bones,  cartilage,  muscle,  «fec.,  and  even 
tints  the  spermatic  fluid.  In  Coitus  bubaliSy  where  the  female  is  alsa 
brilliantly  tinted,  the  internal  jiarts  are  greenish. 

It  is  further  noteworthy  that  in  many  of  those  forms  in  which  the 
impregnation  of  the  demersal  ova  may  be  accomplished  usually  by  a  single 
male,  the  ova  themselves  are  often  brightly  tinted — {Agonus,  Gyclopterus, 
LipariSf  SalmOf  Syngnathits,  Gastrosteus,  &c.)  That  this  is  not  due 
merely  to  participation  in  a  general  colour  change,  such  as  occurs  in  the 
male  lumpsucker,  is  shown  by  the  fact  that  the  female  of  the  same  species 
is  quite  devoid  of  bright  coloration,  and  yet  produces  a  mass  of  beautiful 
rosy  ova.  This  coloration  can  scarcely  be  protective.*  The  pigmentation 
of  the  ova  in  such  cases  is  probably  connected  with  the  sexud  function  of 
the  male — either  of  impregnation  or  of  guardianship. 

•  In  -several  cases,  at  least,  the  mass  of  pinkish  ova  of  the  lumpsucker  begins  to' 
lose  this  colour  on  the  surface  after  depositiou,  aod  passes  to  greenish  or  brownish,  a 
tint  which  may  serve  for  protection,  by  simulation  of  the  colour  of  seaweeds,  &c. 
This  change  appears  to  be  due  to  the  action  of  light ;  when  a  mass,  which  is  green 
on  the  surface,  is  broken  up,  the  interior  may  be  foimd  rosy  ;  and  by  exposing  one 
side  of  a  portion  to  the  light,  and  keeping  the  other  side  in  darkness,  I  found  that 
the  exposed  side  lost  its  rosy  hue,  which  was  retained  by  the  darkened  portion  ;  and 
even  sfnglo  ova  showed  the  change  on  the  opposite  sides. 
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III.— ADDITIONS  TO  THE  FAUNA  OF  THE  FIRTH  OF  FOETH. 
Pabt  IV.     By  Thomas  Scott,  F.L,S.     (Plates  VIL^Xin.). 

Thia,  the  foQrth  contributioo  towards  a  better  knowledge  of  the 
iaana  of  the  Firth  of  Forth,  especially  the  invertebrate  fauna,  includes 
among  other  interesting  forms  several  species  of  Copepoda  now  described 
for  the  first  time,  as  well  as  a  few  not  previously  recorded  for  the  east  of 
Scotland ;  also  a  few  species  of  AmpJUpoda^  rare,  or  not  previously 
recorded  for  the  East  Coast 

The  species  here  record^  or  described  for  the  first  time  for  the  Firth 
of  Forth  comprise  25  species  of  CopepodOy  9  species  of  AmphipocUt,  and 
a  rare  species  of  AcHniadw^ 

A  description  (with  figures)  is  al^o  given  of  a  species  of  Copepod  pre- 
viously recorded  in  Part  III.  of  the  Eighth  Annual  Report^  p.  320,  in 
order  to  indicate  more  satisfactorily  its  position  in  the  classification. 

In  the  preparation  of  this  paper  I  have  again  the  pleasure  of  gratefully 
acknowledging  the  kindness  of  Professor  G.  S.  Brady,  F.RS.,  also  of 
the  Bev.  A.  M.  Norman,  F.R.S.,  Rev.  T.  R.  R  Stebbing,  M.A,,  and  A.  O. 
Walker,  F.L.S.  I  am  also  much  indebted  to  Dr  T.  Wemyss  Fulloii, 
vboae  active  interest  in  and  sympathy  with  my  work  is  a  souroe  of  much 
encouragemept.  I  also  desire  to  say  that  not  a  little  of  my  success  in  th^ 
study  of  the  organisms  recorded  in  this  paper  ip  due  to  the  hearty  co- 
operatiop  of  Captain  R.  K  Simpson,  and  to  the  btelligent  iiiterest 
shown  by  the  mate  in  the  investigationa  carried  out  on  bo^  the  '  Oart 
land'  My  8on,  Mr  A.  Scott,  has  prepared  the  drawings  which  accompany 
this  paper.  He  has  also  largely  assisted  me  with  the  preparation  of  the 
dissections  (a  troublesome  work)  from  which  the  drawings  were  made. 
Without  the  drawin^^s  it  would  have  been  difficult  to  realise  the  important 
and  striking  characters  of  the  species  mentioned,  even  though  thf^ 
characters  have  been,  where  necessary,  fully  described. 

ORUSTACHA, 

I.   COPEPODA. 

(3NATHOST0MA. 

Family  CalaniduB. 

Ac<trita  hifilomf  (Giesbrecht).     (PI.  VIL  fig.  14), 

1 88 1.  Diaa  biJUosus^  Giesbrecht,  'Die  Froilebenden  Copepoden 
der  K^ieler  Foehrde,'  p.  147,  pi.  iii  figs.  4,  22,  23,  *c* 

Habitat' — In  the  vicinity  of  Culross,  neay  the  head  of  the  Forth 
estuary,  a  number  of  specimens  were  obtained  among  material  collected 
with  a  small  beam-trawl-like  tow-net,  designed  by  Professor  M*Intosh,t 
and  worked  from  a  rowing  or  small  sailing  boat.  Acartia  biJUoiua  closely 
resembles  Acartia  langireinia,  and  requires  to  be  very  carefully  diagnosed  to 
distinguish  it  from  that  species.     The  iiiner  spines  of  the  ^th  pair  of 

*  Vierier  Serichi  der  Commission  zur  wisaenehafUichen  Untersuc^/ung,  der  deviaikefi 
Ueere,  in  Kiel,  1887-1881. 

t  We  find  this  net  a  most  effective  apparatus  for  capturing  micro-organisms  and 
yomig  fish  should  any  be  present  to  capture. 


Digitized 


by  Google^--** 


€f  the  Fishery  Board  for  ScotlaruL  245 

feet  in  the  female  of  A,  longiremis  are  usually  long  and  bent,  or  geniculate, 
near  the  middle ;  in  A,  hifilosus,  on  the  other  hand,  the  inner  Bpines  are 
much  shorter  and  are  not  geniculate  (fig.  14).  The  male  fifth  feet  do  not 
differ  much  in  the  two  species^  except  that  in  A,  Mfilosus  they  are  rather 
stouter  than  those  of  A.  longireniis.  The  caudal  stylets  are  usually  shorter 
in  A,  bifilosus,  and  the  last  thoracic  segment  appears  to  be  destitute  of 
setae.  After  examining  a  large  number  of  specimens  of  both  forms,  I 
find  the  difference  between  them  to  be  comparatively  imimportant,  and 
coincide  with  Dr  Brady  in  considering  the  differences  as  of  varietal  value 
only.  The  characters  which  distinguish  Acartia  discatuiata  (Giesbrecht) 
— a  form  which  I  have  already  recorded  from  the  Forth — are  more  marked, 
and  show  a  greater  divergence  from  A.  longiremis, 

Eurytemora  affinia  (Poppe). 

1881.  Temora  affinis,  S.A.  Poppe,  Ueber  Eine  nene  Art  der  Calan- 
aden-Gattung  Temora^  Baird,  p.  55,  pL  iii.  figs.  1-14.  J 

1881.  Eurytemora  ^trwn^fo,  Giesbrecht,  toe,  cit,,  p*  152,§  pi.  ii. 
figs.  7,  12,  19,  &c. 

1891.  Eurytemora  affinis,  Brady,  Brit.  F.-W.  Cyclop,  and  Calan., 
p.  42,  pi.  xiii.  figs.  6-9.  f 

Habitat. — In  the  upper  reaches  of  the  Forth,  about  Culross  and  between 
Kincardiue-on-Forth  and  Alloa.  It  was  moderately  common  in  some  tow- 
nettings  collected  in  July  1891,  and  again  in  February  this  year  (1892). 
<J  and  9  were  nearly  equally  common,  and  many  of  the  latter  were 
carrying  ova-sacs.  Eurytemo^u  affinis  is  readily  distinguished  from  other 
British  species  of  Calanidce  by  the  elongate  abdomen  (which  is  thickly 
clothed  with  very  small  stout  setse)  and  caudal  sljplets.  The  terminal 
spines  of  the  swimming  feet  are  very  faintly  serrate  on  the  outer  margin. 

It  is  strange  that  the  occurrence  of  Eurytemora  afjinis,  which  is  such 
an  easily  distinguished  species,  should  have  been  so  long  overlooked, 
especially  as  it  is  at  times  comparatively  common  in  the  upper  parts  of 
the  Forth  estuary. 

Stepkos,  nov.  gen.  (provisional  name).** 

Like  Pseudocalanus,  except  in  the  following  particulars  : — 
The  anterior  antennae  are  twenty-four-jointed.     The  female  possesses  a 
fifth  pair  of  feet,  which  are  simple,  one-branched,  and  two-jointed,  and  tlie 
same  on  both  sides.     The  fifth  pair  in  the  male  form  powerful  grasping 
organs ;  they  are  one-branched  and  dissimilar  on  the  two  sides. 

The  posterior  antenna)  and  mouth  organs  are  similar  to  those  of 
Ckilanus,  The  outer  branches  of  the  first  four  pairs  of  swimming  feet 
are  three-jointed,  the  inner  branches  of  the  first  pair  are  one-jointed,  of 
the  second  pair  two-jointed,  of  the  third  and  fourth  pairs  three-jointed  as 
in  FseudoccUamis, 

Stephoa  minor  (nov.  gen.  et  sp.  provisional  name).    (PI.  VIL  figs.  1-13.) 

Length  74  mm.  (^^  of  an  inch).  Cephalothorax  robust,  the  body  seg- 
ment about  half  as  long  again  as  the  combined  length  of  the  next  throe. 
Forehead  rounded.     Anterior  antennae  about  as  long  as  the  cephalothorax, 

X  Abkandl,  des  Natum,  Ver,^  Bremen,  vii. 

I^See  also  loc,  cit,^  p.  167. 

%  Nat,  Hisi,  Trans,  f  Northumh.^  Durham,  atid  Newcastle-tfpo7i-Ty7i€,  vol.  xi. 
Parti. 

••  Stc^os  garland.  After  the  name  of  our  Httle  steamer— the  Garland— by  moana 
of  which  we  have,  with  more  or  less  success,  investigated  the  fauna  of  the  Forth. 
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twenty-fourgoiDted,  the  proportional  length  of  the  jointa  aa  in  the  for- 
mula 

18-20'6-6'5'5'6'7'4-  4'  4'  7'  6'  7'  6'  6'  6'  5'  6'  6-  7'  &'10'  8 
•  1-  2 -3 -4 -5 '6 -7 -8 -9 -10   11 -12   18 -14 -15 -16   17 -18 -19  •20-21 -22 -28-94 

'Sparingly  setiferous ;  there  appeara  to  be  a  depressed  lobe^like  process  upon 
the  distal  end  of  the  Bret  or  proximal  end  of  the  seccmd  jmnt  (fig.  2). 
Antennae  the  same  in  both  sexes ;  posterior  antennae  nearly  as  in  Cedantis 
finmarchicw,  but  the  primary  branch  is  somewhat  shorter  proportioni^ly ; 
mouth  organs  also  as  in  that  species.  First  four  pairs  of  swimming  feet  as 
in  Pseudoecdanvs  dongatne^  fifth  pair  in  the  female  simple,  one-bran ched^ 
rtwo-jointed,  small ;  iirst  joint  about  one  and  a  half  time  longer  than 
broad  ;  the  second  joint  about  twice  as  long  as  the  first,  diminishing  in 
breadth  from  the  base  to  the  apex,  and  bearing  two  small  marginal  spines 
— one  opposite  the  other — on  the  distal  half.  The  female  fifth  feet  re- 
'sembie  somewhat  those  of  Ccmdace  pedinata.  Fifth  pair  of  feet  in  the 
male  long  and  forming  a  powerful  grasping  organ;  both  feet  are  one- 
.branched  and  .four-jointed ;  the  two  last  joints  of  the  right  foot  are  elongate 
and  slender,  the  ultimate  joint  being  strongly  curved  outward  in  its  upper 
half  and  forming  a  long  powerful  claw.  The  left  foot  is  rather  shorter  than 
the  other,  and  terminates  in  two  digitiform  processes  between  which  the 
claw-like  terminal  joint  of  the  right  foot  interlocks.  Abdomen  short ;  in 
the  female  four,  in  the  male  five-jointed,  the  last  segment  shorter  tlian 
-either  of  the  others.  Caudal  stylets  short,  length  about  equal  to  the 
breadth,  and  furnished  with  four  long  subequal  set^e,  and  a  few  small  hairs. 

Habitat, — Off  8t  Monans,  Firth  of  Forth.     Several  specimens  were  ob- 
tained. 

This  cornea  very  near  Pseudocalanus^  and  but  for  the  presence  of  a  fifth 
^fmrnk^hmi  in  the  female,  and  the  powerfully  developed  fifth  feet  of  the 
niil^  would  have  become  a  member  of  that  genus  ;  as  it  is,  the  affinities  oC 
S6fho$  wtinor  seem  to  be  with  Pseivdocalanus  on  the  one  hand,  and 
}&t  Acartia  on  the  other.  . 


Family  MisophriadjE,  Brady  (1878), 

Pseiulocyclopia,  nov.  gen.  (provisional  name). 

Body  robust,  and  resembling  Pseudocyclops  in  general  appearance.  Head 
ancbylosed  with  thorax.  Basal  joint  of  the  anterior  antennae  very  large 
and  nearly  half  the  entire  length  of  the  antenna.  The  primary  branch  of 
the  posterior  antcnn®  three-jointed,  the  middle  joint  long;  secondary 
branch  large  but  scarcely  so  long  as  the  primary  branch,  five-jointed,  the 
third  and  fourth  joints  small.  Mouth  organs  nearly  as  in  Calanim.  13m 
outer  branches  of  the  first  four  pairs  of  swimming  feet  three-jointed,  fSx^^- 
longer  than  the  inner  branches ;  the  inner  branch  of  the  first  pair  on^' . 
jointed,  of  the  second  pair  two-jointed,  of  the  third  and  fourth  pain 
three-jointed  ;  the  first  basal  joint  of  the  third  pair  bears  a  long  stout 
spine  on  the  inner  distal  angle,  longer  than  the  inner  branch;  The  fiffib 
pair  of  feet  in  the  female  are  small,  one-branched,  two-jointed,  the  fint 
joint  short,  subrotund  ;  the  fifth  feet  in  the  male,  elongate,  one-  or  two- 
•brauched,  unequal  on  the  two  sides,  and  forming  powerful  gi-asping  organs. 
•Abdomen  in  the  female  four-,  in  the  male  five-jointed. 

Psefudocifdopia  crass iccntiis,  n.  sp.  (provisional  name).  (PL  VIT.  figs. 
15-29). 

Lpngth,  exclusive  of  caudal  setsB,  -66  mm.  Cephalo-thorax  robust,  four- 
jointed,  the  first  segment  more  than  twice  the  combined  length  of  the 
other  three.  Abdomen  small,  five-jointed  in  the  male,. four-jointed  in  the 
female;  rostrum  short,  directed  downwards.     Anterior  antennae  shorty 
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tfixteeu^jointed ;  basal  joint  large  and  furnished  with  three  elongate,  stout^ 
Marginal  sensory  filaments  and,  several  small  setee ;  the  second,  sixth,  tenth, 
and  last  joints  are  each  also  provided  with  a  sensory  filament,  but  smaller 
fhan  those  of  the  basal  joint.  The  proportional  length  of  the  joints  are 
very  nearly  as  shown  by  the  annexed  formula 

60'6'8r«8'8'3'4'4-4'    4'    4'    4'    6-    8'    6'    6 
1  •  2  •  8  •  4  •  &  •  8  *  7  •  8  •  9  •  10  •  11  •  12  •  13  •  14  •  15  •  16 

Posterior  antennae  three-joiii ted,  the  middle  joint  elongate  with  two  small 
setas  on  the  exterior  margin,  and  the  last  joint  with  a  number  of  apical 
setse.  Secondary  branch  large,  five-jointed,  but  shorter  than  the  primary 
branch,  the  third  and  fourth  joints  very  small.  Mandibles  small,  consist- 
ing of  a  broad  biting  part,  and  a  two-branched  palp — one  of  the  branches 
being  two-,  the  other  three-jointed.  Anterior  foot-jaw  small,  four-jointed, 
with  several  marginal  setiferous  processes.  The  basal  joint  of  the  posterior 
foot  jaw  elongate,  the  lower  distal  angle  produced,  with  a  blunt  tooth-like 
process ;  second  joint  also  elongate,  slender ;  the  last  four  joints  small  and 
setiferous.  The  outer  branch  of  the  first  pair  of  swimming  feet  three- 
jointed,  each  joint  armed  with  a  stout  spine  at  the  outer  distal  angle,  the 
inner  branch  one^jointed  and  rather  longer  than  the  first  joint  of  the  outer 
branch.  Th^  outer  branch  of  the  second  pair  is  also  thre&jointed.  Each 
of  the  first  and  second  joints  bear  one,  and  the  last  joint  four,  stout 
spiiues  of  variable  length,  that  of  the  second  joint  and  the  terminal  spine 
of'^he  last  joint  being  larger  than  tbov  others;  the.  inner  branch  is  two- 
jofnted  i^nd  shorter  than  the  outer  one,  and  the  first  joint  is  rather  smaller 
than  the  second.  The  third  and  fourth  pairs  have  both  branches  three- 
jointed.  A  stout  and  nearly  straight  spine — longer  than  the  inner  branch — 
springs  from  the  inner  distal  angle  of  the  first  basal  joint  of  the  third 
pair,  otherwise  the  third  and  fourth  pairs  are  similar.  The  fifth  pair  in 
the  female  is  one-branched,  two-jointed,  the  first  joint  short  and  somewhat 
dilated;  the  extremity  of  the  second  is  produced  into  two  elongate spini- 
form  processes  (these  are  not  spines  articulated  to  the  end  of  the  joint  but 
are  prolongations  of  it),  the  inner  one  much  longer  than  the  other;  there 
is  also  a  sabapical  spine  exterior  to  the  two  processes  and  shorter  than 
either.  Fifth  pair  in  the  male  also  one-branched,  f our-j  ointed,  and  elongate ; 
that  of  the  left  (?)  very  slender.  -  The  first  joint  of  the  right  (1)  foot  is 
short  and  dilated,  the  second  and  third  long,  the  last  very  small  and 
furnished  with  a  marginal  booklet  and  a  subapical  digitiform  process. 
Caudal  stylets  short,  each  bearing  four  long,  plumose,  terminal  setae,  the 
two  middle  ones  being  stout  and  spiniform.  Spei^matophore  elongate, 
narrow,  carved,  and  showing  under  the  microscope  a  beautifully  reti- 
culated structure  (fig.  29). 

"  HabHtaii^OQ  St  Monans,  t'itth  of   Forth.     Several   specimens  were 
obtained. 

Pietidocifclopia  minor,  n.  sp.  (provisional  name).     (PI.  VIII.  figs.  1-10). 

Length,  exclusive  of  caudal  setee,  '43  mm.  Cephalothorax  robust,  four- 
jointed,  first  segment  large,  more  than  twice  the  combined  lengths  of  the 
other  throe.  Anterior  antennee  short,  setiferous,  seventeen-jointed,  the 
basal  joint  large,  provided  with  a  hook-like  spine  on  the  outer  margin  and 
near  the  middle  of  the  joint,  and  with  a  sensory  filament  at  the  outer 
distal  angle ;  the  fourth,  seventh,  ninth,  and  thirteenth  joints  are  also  each 
furnished  with  a  small  sense-organ.  The  proportional  length  of  the  joints 
are  very  nearly  as  shown  in  the  annexed  formula 

80  -2 '2*2 -2 -2 -3 -3 '8  •    8'8-2'2-3'4-3-8 
1  •  2  •  3  •  4  •  6     6  •  7  •  8  -  9  •  10  •  11  •  12  •  13  •  14  •  15  •  16  •  17 '  ; 
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\  i  Posterior  antennsB  three-jointed,  middle  joint  long,  secondary  branch  five- 

'  jointed,  shorter  than  the  primary  hranch.     Mouth  organs  as  in  Paeudocy- 

i  dopia  cramcomis.     In  the  first  pair  of  swimming  feet  the  first  joint  of 

the  onter  branch  b  abont  as  long  as  the  other  two  together,  while  the 
:  one-jointed  inner  branch  is  longer  than  the  first  joint  of  the  onter  one. 

£ach  of  the  three  joints  of  the  outer  branch  is  armed  with  a  large  spine  at 
the  onter  distal  angle ;  both  branches  are  furnished  with  several  plumose 
setae.  The  second  pair  is  similar  to  those  of  Psew^ocydopia  crasticorms. 
The  third  and  fourth  pairs  are  also  similar  to  those  of  that  species,  bnt 
the  spine  which  springs  from  the  inner  distal  angle  of  the  first  basal  joint 
of  the  third  pair  is  curved,  and  is  longer  and  more  powerful,  and  extends 
beyond  the  extremity  of  the  outer  branch.  The  fifth  pur  of  feet  -in  the 
female  are  very  small  and  somewhat  resemble  those  of  Pseudoeydopia 
crassicomiSf  but  the  extremity  is  bluntly  rounded  and  provided  with  three 
spinous  sets,  tibie  middle  one  of  which  is  the  longest.  The  fifth  pair  in 
the  male  form  yery  powerful  grasping  organs ;  the  left  (?)  foot  consists  of 
two  very  long  branches,  one  of  which  is  four-jointed,  and  one  five-jointed ; 
the  basal  point  of  the  first  (the  four-jointed  branch)  is  moderately  short 
and  dilated,  the  second  joint  is  very  small,  the  third  elongate  and 
geniculate,  and  bearing  a  curved  spine  at  the  inner  distal  angle ;  the  last 
joint  is  long  and  slender,  with  a  rounded  extremity ;  the  third  and  fourth 
joints  of  the  other  branch  (which  is  rather  longer  than  the  first)  are 
elongate  and  slender,  while  the  last  joint  is  very  short  and  produced  into 
a  digitiform  process.  The  right  (?)  foot  consists  of  a  single  four-jointed 
branch,  the  breadth  of  the  first  two  joints  of  which  is  rather  greater  than 
the  length  ;  the  third  joint  is,  elongate,  and  bears  exteriorly  on  its  lower 
half  a  dense  fringe  of  plain  spinous  hairs,  and  two  stout  spines  interiorly 
The  last  joint,  which  is  very  short,  has  three  small  subapical  lobes. 
Abdomen  in  the  male  five-jointed,  in  the  female  four-jointed.  The  second 
and  third  joints  of  the  female  abdomen  are  produced  posteriorly  on  each 
side  of  the  median  dorsal  line  into  sharp  angular  processes  as  shown  in 
the  figures  (fig«  9) ;  the  male  abdoilien  wants  the  dorsal  processes  pos- 
sessed by  that  of  the  female.  Caudal  stylets  short,  each  furnished  with 
four  long,  plumose,  terminal  hairs,  the  two  middle  ones  being  stout  and 
spiniform. 

HabitcU. — Off  St  Monans,  Firth  of  Forth     Several  specimens  of  this 
species  wore  obtained 

Family  HARPAcnoiDiB. 

Neohradya,  nov.  gen.  (provisional  name). 

Near  Bradya,  Boeck,  in  form  and  structure.  Anterior  antennas  nine* 
or  ten-jointed,  scarcely  if  at  all  hmger  than  the  first  body  segment ;  those , 
of  the  male  hinged  and  adapted  for  grasping.  Posterior  antennae  lai^, 
three-jointed  ;^  secondary  branch  of  posterior  antennae,  four-jointed,  the 
first  joint  as  long  as  the  entire  length  of  the  other  three.  Mandibles  well 
developed,  possessing  a  broad  biting  part,  and  a  large  two-branched  palp, 
one  of  the  branches  of  which  is  one-  and  the  other  four-jointed.  Maxilfin 
somewhat  as  in  Loiigipedia.  Anterior  foot-jaws  stout,  five-jointed,  the 
first  joint  rather  longer  than  the  second,  and  furnished  with  three  digiti- 
form lobes,  the  three  last  joints  small.  Posterior  foot-jaws  not  unciaate« 
resembling  somewhat  those  of  Bradya.  Both  branches  of  the  first  pair  of 
swimming  feet  three-jointed  and  about  equalinlength.  The  outer  branches 
of  the  second,  third,  and  fourth  pairs  three-jointed ;  the  inner  branches 
two^jointed  ;  the  fifth  pair  small  foliaceous. 
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Neobradpa  pectini/ef*^  nov,  gen.  et  sp.  (provisional  name)      (PI  XIII. 
figs.  19-32). 

Female, — Body  elongate,  cylindrical ;  length,  exclusive  of  cAadal  stylets, 
1*2  mm.  and  composed  of  nine  segments.  The  first  cephalo-thoracic 
Segment  longer  thiin  the  next  two  together.  Rostrum  short,  obtusely 
rounded.  Anterior  antennae  nine-jointed,  about  as  long  as  the  first  body 
segment,  stout,  and  well  furnished  with  set^  ;  the  proportional  length  of 
the  joints  are  as  shown  by  the  formula 

18  '22  '10  -6  '8  *4  *3  '2  *5 
1-  2-  3-4'6-6-7-8'9* 
One  fflde  of  the  fourth  joint  is  produced  to  form  the  base  of  a  long  olfactory 
appendage.  Posterior  antennae  large,  three-jointed,  the  extremity  of  the 
last  joint  furnished  with  one  plain  and  Rve  plumose  hairs ;  the  secondaiy 
branch  is  four-jointed ;  the  first  joint  is  as  long  as  all  the  other  three 
together ;  the  first  joint  bears  two  setae,  the  second  and  third  one  setse  each« 
and  the  last  two  very  small  marginal  and  two  long  terminal  setae.  The 
mandible  is  well  developed,  having  a  broad  biting  part  and  a  large  two- 
branched  palp — one  of  the  branches  is  four-,  the  oUier  one-jointed ;  both 
the  basal  part  and  the  branches  of  the  palp  are  furnished  with  setae. 
Maxillae  nearly  as  in  Longipedia  coroncUa.  Anterior  foot-jaw  stout,  five- 
jointed,  the  first  joint  large  and  possessing  three  marginal  digitiform  lobes, 
each  of  the  lobes  with  three  strong,  nearly  equal  terminal  hairs,  the  second 
joint  much  smaller  than  the  first,  and  produced  to  form  a  stout  process 
similar  to  those  on  the  first  joint,  and  also,  like  them,  provided  with  three 
stout,  subequal,  terminal  hairs ;  the  three  last  joints  are  very  small,  and 
furnished  with  four  moderately  long  hairs.  Posterior  foot-jaws  very  small, 
three-jointed,  armed  with  several  appressed  and  short,  stout,  blunt- 
pointed,  marginal  spines,  each  of  which  is  furnished  with  a  fringe  of  short 
hairs  arranged  in  a  pectinate  manner  along  the  upper  margin  (fig.  27). 
All  the  swimming  feet  two-branched  and  nearly  alike  in  both  sexes. 
Both  branches  of  the  first  pair  of  nearly  equal  length  and  three-join  ted, 
the  second,  third,  and  fourth  pairs  have  the  outer  branch  three-jointed ; 
the  inner  branch,  which  is  rathex  shorter,  is  two-jointed,  the  first  joint 
of  both  branches  of  the  first  four  pairs  longer  than  any  of  the  other  joints ; 
the  second  joint  of  the  basal  part  of  each  of  the  four  pairs  is  very  short, 
that  of  the  first  pair  armed  with  a  spine  on  the  inner  distal  angle ;  that 
of  the  second,  third,  and  fourth  pairs  provided  with  a  small  setse  insteau 
of  a  spine ;  the  last  joint  of  each  branch  of  all  the  four  pairs  is  furnished 
with  one  or  two  long  plumose  setae  and  one  or  two  smaller  hairs.  Fifth 
pair  of  feet  small,  foliaceous,  the  produced  inner  portion  of  the  basal 
joint  rather  smaller  than  the  outer  semicircular  joint,  and  provided  with 
two  elongate,  stout,  plumose  setae  of  unequal  length.  The  exterior  lobe 
of  tiie  aame  joint  bears  a  very  long,  slender,  curved  hair  at  its  apex.  A 
long,  stout,  plumose  hair  springs  from  the  inner  distal  angle  of  the  outer 
semicircular  joint,  and  three  others  from  its  outer  margin.  Abdomen 
four-jointed,  the  first  and  third  segments  longer  than  either  of  the  other 
two.  Caudal  stylets  short  and  furnished  with  a  long  slender  terminal 
hair  and  several  very  small  ones. 

Male, — The  male  differs  little  from  the  female  except  in  the  form  of 
the  anterior  antennae  which  are  distinctly  geniculated  and  form  powerful 
grasping  organs  (fig.  22). 

Habitat, — Off  St  Monans,  Firth  of  Forth.  Obtained  from  dredged 
material  from  14  fathoms  water, 

*  Referring  to  the  dotnb-like  arrangement  of  the  haii-s  on  thc_ marginal  spines  of 
the  posterior  foot-jaws. 
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Tachidim  cramcomiSf  n.  sp.  (provisional  name).     (PI  VIII.  figs.  14-27), 

Length,  exclusive  of  tail  setsB,  '7  mm.  Body  moderately  etont^  first 
cephalo-thoracic  segment  longer  than  the  next  two  together,  the  forehead 
produced  into  a  short  rostrum.  Anterior  antennae  shorter  than  the  first 
body  segment ;  that  of  the  female  six-jointed,  stout,  and  densely'setiferoos 
towards  the  extremity,  a  small  sensory  filament  springs  from  fifch  joint. 
The  proportional  length  of  the  joints  are  nearly  as  in  the  formub^ 

20  •  10  '  9  '  6  '  8  •  9 
1  •'  2-8  •  4-5  -6  *  • 

The  anterior  antennae  in  the  male  form  powerful  grasping  organs,  closely 
resembling  those  of  Tachidius  hrevicomis  (fig.  17).  Posterior  antenn» 
short,  three-jointedj  the  last  joint  nearly  as  long  as  the  preceding  twp  together : 
a  small  one-jointed  secondary  branch  springs  from  the  end  of  the  first 
joint.  Mouth  organs  nearly  as  in  Tathidius  brevicomis.  The  first  four 
pairs  of  swimming  feet  nearly  alike,  both  branches  three-jointed,'  the  first 
joint  of  the  inner  branches  of  all  the  four  pairs  smaller  than  either  the 
second  or  third  joints.  The  fifth  pair  in  the  female  moderately  large 
and  foliaceous,  furnished  with  three  equal  and  plumose  terminal  seta ;  a 
plumose  seta  springs  from  a  rounded  basal  part  on  the  anterior  margin  of 
the  female  fifth  pair,  which  may  represent  a  rudimentary  second  branch. 
The  fifth  pair  in  the  male  are  very  small,  subquadrate,  and  furnished  with 
one  small  and  two  moderately  long  setee  near  the  inner  angle  and  one  at 
the  outer  angle ;  the  first  abdominal  segment  in  the  male  is  armed  with 
prominent  lateral  appendages,  which  are  easily  observed  without  dissection,' 
and  which  consist  of  a  broad,  but  short,  basal  part  bearing  three  unequal 
spiniform  and  plumose  marginal  setae,  the  inner  one  being  longer  Uian 
either  of  the  other  two.  Caudal  stylets  short,  about  as  long  as  the  last 
abdominal  segment,  and  furnished  with  four  sefe, — the  inner  and  outer 
being  plain  and  very  small,  the  other  two  plumose  and  elongate ;  the  inner 
of  the  two  principal  setsa  is  much  longer  than  the  other ;.  and  the  basal 
part  of  the  proximal  half  is  broader  than  the  remaining  portion  ;  the  broad 
part,  which  is  of  nearly  equal  breadth  throughout,  merges  abruptly  into} 
the  more  slender  portion  as  shown  in  the  figure.  Ovisac  single,  laijje, 
with  a  number  of  large  ova. 

Habitat, — 'Near  Culross  on  the  upper  estuary  of  the  Forth  ;  not  very 
rare.     Obtained  February  1892. 

This  species  comes  near  Tachidius  bremcomis  (Miiller),  but  differs  in 
the  form  of  the  anterior  antennae,  which  are  rather  stouter  and  shorter 
and  six-jointed  ;  in  the  first  joint  of  the  inner  branches  of  the  first  four 
pairs  of  swimming  feet  being  smaller  than  the  other  two  joints;  and  in 
the  form  of  the  fifth  feet  in  the  female, 

Ameira  longicaudcUa,*  n.  sp.  (provisional  name).     (PI.  IX.  figs.  1-18). 

Body  slender ;  length,  exclusive  of  tail  setae,  I  mm.  (25th  of  an  inch). 
Anterior  margin  of  first  body  segment  squarely  truncate;  forehead  produced 
into  a  short  blunt  rostrum.  Anterior  antennae  longer  than  the  fitst 
cephalo-thoracio  segment,  elongate,  and  sparingly  setiferous ;  that  of  the 
female  eight-jointed,  of  the  male  nine-jointed  ;  the  male  antennae  are 
distinctly  hinged  between  the  sixth  and  seventh  joints,  and  indistinctly 
between  the  third  and  fourth  joints.  A  long  sensory  filament  springs  from 
the  end  of  the  fourth  joint  in  both  sexes  ;  the  porportional  length  of  the 
joints  of  the  female  and  male  antennae  are  nearly  as  in  the  annexed 
formulae 


•  Referring  to  the  long  caudal  stylets. 
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Female 
Male 

Posterior  antennae  of  moderate  length,  three-jointed;  joints  nearly 
equal,  a  small  one-  (?  or  two-)  jointed  secondary  branch  springs  from  the 
end  of  the  first  joint,  and  bears  three  subequal  terminal  hairs ;  two  of  these 
hairs  arise  from  a  common  and  somewhat  dilated  basal  part  which  may 
possibly  represent  a  rudimentary  second  joint,  but  this  is  doubtful. 
Mandibles  moderately  stout,  the  biting  part  broad  with  several  strong 
tooth-like  processes,  and  a  divergent,  marginal,  setiferous  spine ;  the  palp 
wit"h  two  small  branches  and  one  or  two  terminal  hairs.  Maxillae  small ; 
the  terminal  part,  which  is  comparatively  broad,  is  furnished  with  several 
spiniform  teeth  on  the  inner  distal  margin,  and  exteriorly  with  three 
small  margimil  setiferous  lobes.  Airterior  foot-jaw  small,  two-jointed;  the 
first  join!  with  two  marginal  setiferous  lobes,  the  last  joint  small  and 
pjpo^uced  into  an  elongate  slendej  process,  bearing  at  its  apex  a  stout 
jpluniiose  hair,  and  exteriorly,  near  the  base,  a  plain  slender  seta.  Posterior 
foptrj^W  atr6ng,  and  armed  with  a  powerful  clawed  spine.  The  first  four 
pairs  of  swimming  feet  have  both  branches  three-jointed  and  elongate; 
^»  first  joint  of  the  inner  branch  of  the  first  pair  longer  than  the  entire 
outer  branch,  and  furnished,  with  an  elongate  seta  on  the  lower  half  of 
the  inner  margin ;  the  two  last  joints  ar^  short,  the  second  being  the 
shorter  of  the  two,  Inner  branches  of  each  of  the  other  three  pairs 
shorter  than  the  outer, — especially  in  those  of  the  fourth  pair ;  all  the 
four  piirs  furnished  with  moderately  long  plumose  setae.  The  inner  part 
of  the  basfil  joint  of  the  female  fifth  pair  moderately  broad,  furnished 
with  four  elongate  setae  -on  its  inner  margin ;  the  outer  part  is  laterally 
produced  and  attenuated,  and  forms  the  base  of  a  single  elongate  seta. 
The  second  joint  is  long  and  slender  (fig.  12),  and  furnished  with  five 
setae, — three  on  the  outer  margin,  one  on  the  inner  margin  near  the  apex, 
and  an  apical  seta.  The  fifth  pair  in  the  m&h  are  very  small ;  the  basal 
joint  is  scarcely  produced  posteriorly,  and  bears  three  subterminal  setae 
the  lateral  produced  part  bears  a  single  hair,  the  second  joint  narrow, 
ciltate  on  the  outer  margin,  and  furnished  with  one  terminal  seta,  and 
another  on  the  inner  margin,  both  being  of  moderate  length.  The  first 
abdominal  segment  bears  two  small  setiferous  lateral  appendages,  as 
shown  in  fig.  16.  Caudal  stylets  elongate,  slender,  longer  than  the  last 
abdominal  segment,  each  with  one  e^^tremely  long  and  a  few  short 
terminal  setae.  The  posterior  margins  of  all  the  cephalo-thoracic  and 
abdominal  segments  are  more  or  less  distinctly  denticulate. 

A  variety  occurs,  somewhat  smaller  than  that  described  (figs.  17,  18), 
which  has  the  antero-lateral  angles  of  the  first  body  segment  rounded  instead 
of  angular ;  the  posterior  margins  of  all  the  body  segments  spiniferons 
instead  of  denticulate,  and  also  armed  at  the  postero- lateral  angles  with 
two  strong  spines  and  several  small  setae.  To  distinguish  this  variety  I 
have  nam^  it  var.  spinosa. 

Habitat — Oflf  St  Monans,  Firth  of  Forth.  Frequent.  I  first  obtained 
this  species  two  or  three  years  ago,  but  for  want  of  time  to  study  its 
structure  and  affinities,  it  was  laid  aside,  along  with  some  others,  till  a  more 
convenient  season.  With  the  assistance  of  my  son,  I  am  now  able  to 
describe  this  and  several  other  interesting  members  of  the  Forth  fauna. 

Paramesochra,*  nov.  gen.  (provisional  name). 

Body  subpyriform  ;  anterior  antennae  short,  seven-jointed  in  the  female  ; 

•  Near  Mesoekra,  Boeck,  which  it  resembles  in  several  important  points,  especially 
in  the  structure  of  the  first  four  paira  of  swimming  feet. 
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modified,  and  forming  powerful  grasping  organs  in  the  male ;  posterior 
antenn^  with  the  primary  branch  three-  or  four-jointed,  secondaiy  branch 
very  'small,  one-jointed.  Mandibles  well  developed,  and  possessing  a  two- 
branched  palp.  MaxillsB  small.  Anterior  fpot-jaw  with  several  marginal 
setiferous  processes.  Posterior  foot-jaw  small,  feebly  clawed.  All  the 
five  pairs  of  swimming  feet  two-branched;  both  branches  of  the  first  pair 
two-jointed,  the  inner  branch  longer  than  the  outer,  first  joint  of  the 
inner  branch  elongate,  the  last  very  small  and  imperfectly  hinged ;  the 
outer  branches  of  the  second,  third,  and  fourth  pairs  three-jointed,  the 
inner  branches  two-jointed  and  shorter  than  the  outer.  Fifth  pair 
foliaceous.     The  abdomen  in  the  female  four,  in  the  male  ^"9^  jointed. 

Faramesockra  dtibia,  n.  sp.  (provisional  name).     (PI.  XII.  figs.  18-32.) 

Female. — Body  subpyriformj  length  about  '66  mm.  The  postero- 
lateral angles  of  the  cephalo-thoracic  segment  spiniform  and  produced 
backward  beyond  the  next  somite ;  two  lenses^ — one  on  each  side  near  the 
postero-lateral  angles,  as  shown  in  the  figure* — can  be  easily  made  out  with 
a  ^th  or  Jth  inch  objective.  Anterior  antennae  short ;  seven-jointed  basal 
joint  very  large  and  stout,  the  upper  dbtal  angle  produced  so  as  to  form 
a  stout  prominent  tooth,  the  remaining  joints  small,  the  proportions^ 
lengths  of  which  are  as  shown  in  the  formula 

12  '4  '4  -8  '2 '3 -8/ 
1-2-3-4-6-6-7* 
Posterior  antennae  three-  (or  four?)  jointed;  Becondary  branch  small^slender, 
one-jointed.  Mandible  well  developed,  consisting  of  a  biting  part  (the 
apex  of  which  is  armed  with  several  long  teeth)  and  a  two-branched 
palp — one  branch  three-  the  other  one-jointed.  Maxilise  small,  with  a 
lateral  two-jointed  lobe,  serrate  at  the  apex,  and  an  intermediate  appendage 
furnished  with  two  short  terminal  hairs.  Anterior  foot-jaw  four-jointed, 
with  several  marginal  setiferous  processes ;  posterior  foot-jaw  three-jointed  j 
last  joint  very  small,  and  armed  with  three  nearly  equal  setae.  All  the 
five  pairs  of  swimming  feet  two-branched ;  both  branches  of  the  first  pair 
two-jointed ;  the  outer  branch  of  the  second,  third,  and  fourth  pair  three- 
jointed  ;  the  inner  branch  two-jointed  ;  the  first  joint  of  the  inner  branch 
of  the  first  pair  elongate;  the  last  very  small  and  imperfectly  hinged; 
inner  branch  longer  than  the  outer  one,  the  inner  branch  of  the  following 
three  pairs  shorter  than  the  outer.  The  fifth  pair  foliaceous ;  basal  joint 
large,  its  inner  lobe  with  one  plain  and  one  plumose  terminal  seta.  The 
exterior  lobe,  which  is  small,  is  also  furnished  with  two  small  setae ;  the 
second  joint  with  four  stout  marginal  hairs.  Abdomen  four-jointed ;  first 
segment  large,  composed  of  two  coalescent  joints ;  the  last  segment  very 
small.  Caudal  stylets  longer  than  the  two  last  abdominal  segments,  and 
about  six  times  longer  than  broad,  furnished  with  one  very  long  and  three 
short  unequal  terminal  hairs. 

Male, — Rather  smaller  than  the  female ;  length  about  '6  mm.  An- 
terior antennae  forming  powerful  prehensile  organs.  The  basal  joint 
of  the  fifth  pair  of  swimming  feet  much  smaller  than  in  the  female,  and 
wanting  the  two  setae.  Abdomen  five-jointed.  With  these  exceptions 
the  description  of  the  female  is  equally  applicable  to  the  male. 

Habitat.— Yirth  of  Forth,  west  of  May  Island,  February  1892.  Several 
specimens  were  obtained. 

Tetragoniceps  (?)  rmleolata,  Brady.     (Plate  VIII.  figs.  11,  12.) 

A  Copepod  answering  to  the  description  and  figures  of  tetragoniceptt 
maleolata,  except  in  the  two  following  particulars,  was  obtained  in 
material  dredged  off  St  Monans. 
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1st  The  auterior  antenncB  are  niue-jointed,  four  small  joints  prece<ie 
the  last  one  in  the  Forth  specimen  (fig.  11)  instead  of  three  as  described 
for  Tetragonkeps  inaieolata,  2d.  The  fifth  pair  of  swimming  feet  are 
two-branched  (fig.  12)  in  the  Forth  specimen,  but  in  T»  maleolata  they 
are  one-branched.  This  difference  is  a  more  important  one  than  that 
between  the  anterior  antennae,  because  the  one-branched  fifth  feet  form 
one  of  the  principal  characters  that  distinguish  Tetragoniceps  from  A^or- 
manelta.  Our  specimen^  even  though  possessing  a  three-jointed  posterior 
antennae,  might  have  been  ascribed  to  that  genus,  but  the  general  contouc 
of  the  animal  is  that  of  Tetragoniceps,  and  decidedly  different  from  either 
Normanella  or  Gletodes,  It  is  worth  noting  also  that  the  genei-al  outline 
of  the  fifth  foot  of  our  specimen — leaving  out  of  account  its  two-jointed 
structure — haa  a  close  resemblance  to  the  fifth  foot  of  Tetragoniceps. 

Tetragonicq)B  macronyx,\  n.  sp.     (PI.  X.  fig,  19-28.) 

Length,  '54  mm.(iVth  of  an  inch).     Body  slender.     Rostrum  small. 
Anterior  antennas  slender,  niue-jointed  in  the  male,  eight-jointed  in  the 
female,  the  proportional  length  of  the  joints  as  in  the  formula 
Male,     . 
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4 -6 '6  -7  -8  -9 

Female,  .        .         15  •  16  •    3  •  15  •  6  •  5  •  5  •  9 

The  male  antennae  are  hinged  between  the  second  and  third  and  sixth  and 
seventh  joints.  Posterior  antennae  are  of  moderate  length  and  three- 
jointed;  secondary  branch  very  rudimentary  (fig.  22).  Mandible  palp 
small,  one-  or  (*?)  two-branched.  Auterior  foot-jaw  small,  furnished  with 
two  marginal  bi4obed  setiferous  processes,  and  bearing  at  the  apex  a  long, 
slender,  filamentous  hair  and  a  claw-like  spine.  Posterior  foot-jaw 
elongate,  armed  with  a  long,  slender,  sinuous,  terminal  clawed  spin©,  which 
has  a  long  delicate  seta  springing  from  its  base.  The  outer  branches  of 
the  first  four  pairs  of  swimming  feet  three-jointed — that  of  the  first  pair 
being  shorter  than  those  of  the  other  three  pairs ;  three  slender  subequal 
setae  spring  from  the  end  of  the  second  joint  of  the  outer  branch  of  the 
fourth  pair ;  the  inner  branch  of  the  first  pair  are  elongate,  two-jointed ; 
first  joint  nearly  as  long  as  the  outer  branch,  and  bearing  a  single  delicate 
seta  near  the  middle  of  the  outer  margin ;  seoond  joint  fully  half  the 
iengtii  of  the  first,  and  furnished  with  two  elongate  terminal  hairs.  The 
inner  branches  of  the  following  three  pairs  are  short,  two-jointed, 
and  armed  with  a  moderately  long,  stout  terminal  spine.  Feet  of  fifth 
pair  foliaceous,  elongate,  narrow^triangular.  Caudal  atylets  rather 
longer  than  the  last  abdominal  segment,  and  furnished  with  a  moderately 
long  and  a  few  small  setae.  Ovisac  single,  and  containing  a  few  large 
ova.     •  '  . 

»    Habitat. — Off  St  Monans,  Firth  of  Forth.     A  few  specimens  only  were 
obtained  among  dredged  material  from  about  14  fathoms  water,  bottom 
clean  sand. 
Tetragoniceps  Bradyi*  n.  sp.     (PI.  IX.  fig.  19-32.) 

Length,  exclusive  of  tail  seta,  1  mm.  (^th  of  an  inch).  In  general  form 
like  Tetragoniceps  maleolata,  but  the  first  cephalo-thoracic  segment  is 
scarcely  so  angular  in  front.  Rostrum  very  short,  anterior  antennae  about 
as  long  as  the  first  cephalo-thoracic  segment,  nine-jointed,  the  second 
joint  produced  into  a  strong  claw  on  the  under  side  (fig.  20) ;  the  propor- 
tional length  of  the  joints  are  nearly  as  in  the  annexed  formula 

*  The  name  is  given  in  compliment  to  Professor  G.  S.  Brady,  who  institnted  the 
genos,  and  to  whose  antiring  nnd  disinterested  kindness  the  author  of  these  notes 
owes  much  of  his  success  in  the  study  of  the  Entoraostraca. 

tMcucfH^s,  long,  and  tw^^  claw,  referring  to  the  long  claw  of  the  posterior  foot<jaw. 
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27  -10  V7*5  -8  •  3  -2  •2-  11 
1  •    2 -8 -4 -5 -6 -7 '8  •    9' 

The  fourth  joint  is  prodaced  so  as  to  form  the  base  of  a  long  and  stout 
sensory  filament  All  the  joints  except  the  iirst  are  more  or  less  setiferoua. 
Posterior  antennsB  three-jointed,  the  -joints  subeqoal ;  a  small  secondary 
one-jointed  branch  springs  from  the  end  of  the  first  joint  Mandible 
palp  distinctly  two-branched — one  of  the  branches  much  larger  than  the 
other  (fig.  22).  Maxilhe  with  a  broad  biting  part  and  a  four-lobed 
branchial  appendage.  Anterior  foot-jaw  five-jointed ;  the  broad  first  and 
second  joints  bear  five  marginal,  digitiform,  setiferous  lobes  arranged  iu 
two  groups — three  lobes  in  the  one  and  two  in  the  other,  with  a  clear 
space  between.  The  last  three  joints,  which  are  very  small,  are  furnished 
with  a  number  of  small  seUe.  Posterior  foot-jaw  three-jointed,  last  joint 
forming  a  base  for  a  moderately  long  terminal  claw  and  a  small  seta ; 
a  plumose  seta  springs  from  the  inner  margin,  and  near  the  middle  of  the 
second  joint,  anterior  to  the  plumose  seta,  are  a  number  of  fine  marginal 
cilia.  The  first  joint  is  furnished  with  two  subterminal  plumose  hairs. 
The  first  font  ptiird  of  swimming  feet  are. nearly  as  in  Tetragoniceps 
maleolata.  The  fifth  pair,  which  are  one-branched,  are  in  the  form  of 
large,  foliaceous  concave  plates,  the  length  of  .which  is  about  one-third  the 
length  of  the  whole  animal  (fig.  30).  Their  breadth  is  about  equal  to  half 
their  length.  The  extremity  and  outer  margin  are  provided  with  a  few  setce, 
the  inner  terminal  seta  being  plumose,  the  others  plain.  A  strong  muscle 
extends  down  the  exterior  side  and  across  the  extremity,  and  sends  off 
branches  to  the  marginal  set®.  Inclosed  within  the  feet  were  a 
number  of  ova,  having  apparently  no  other  covering  than  that  of  the 
enclosing  large  foliaceous  plates.  Abdomen  five-jointed;  the  posterior 
ventral  margin  of  the  third  segment  is  produced  so  as  to  form  a  prominent 
fold  which  extends  about  half-way  over  the  next  segment  Caudal 
stylets  about  as  long  as  the  last  abdominal  segment,  and  having  the  outer 
margin  nearly  straight  and  the  inner  strongly  sigmoid ;  each  stylet  bears 
a  long  terminal  seta,  the  base  of  which  is  considerably  dilated,  and  a  few 
very  small  hairs,  as  shown  in  figure  32.     No  piales  were  obtained. 

Habitat. — Off  St  Monans.  Rare.  The  nine-jointed  anterior  antennse, 
with  the  strong  claw  like  process  of  the  second  joint,  together  with  the 
remarkably  large,  foliaceous  fifth  feet,  render  this  a  well-marked 
species. 

Tetragoniceps  incertvs,     (PI.  XII.  figs.  1-17). 

Femdle.^-^(Ay  elongate,  cylindrical ;  length,  exclusive  of  caudal  setae, 
1  mm.  First  cephalo-thoracic  segment  about  as  long  as  the  next  two 
together,  forehead  produced  into  a  sharp-pointed  rostrum.  Anterior 
antonnss  about  as  long  as  the  first  body  segment,  seven-jointed,  tbe 
proportional  length  of  the  joints  as  shown  in  the  formuhi 
20  '  18  '  12  '  7  *  4  •  5  •  8 
1  •  2  •  8 -4 -5  -6  -7' 
All  the  joints  except  the  first  sparingly  setiferous;  a  moderately  long 
olfactory  filament  springs  from  Uie  end  of  the  fourth  joint  Posterior 
antennsB  short,  two-  (or  three-  % )  jointed,  and  possessing  a  very  small  one- 
jointed  secondary  branch  which  bears  two  terminal  setae.  The  apex  of  the 
last  joint  of  the  primary  branch  is  furnished  with  five  setae,  the  three 
longest  of  which  are  bent  near  the  middle,  the  outer  one  of  the  three 
having  a  small  forward-directed  spine  at  the  bend.  Mandible  dilated  at 
the  base,  the  apex  truncate,  and  armed  with  several  blunt-pointed  teeth ; 
mandible  palp  one-branched,  long,  and  slender.  Maxilhe  small,  simple,  with 
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two  smal]  lateral  appendages.  Anterior  foot-jaw  small,  armec{  with  a  stout 
curved  terminal  spine  and  two  marginal  setiferous  lobes.  Posterior  foot- 
jaw  uncinate,  forming  a  moderately  strong  prehensile  organ,  the  terminal 
claw  slender  and  strongly  curved.  The  inner  branch  of  the  first  pair  t)f 
swimming  feet  elongate,  two-jointed,  the  last  joint  small,  the  first  nearly 
twice  the  length  of  the  three-jointed  outer  branch.  A  small  seta  springs 
from  the  inner  margin  of  the  second  basal  joint,  and  another  from  the 
inner  margin  and  near  the  proximal  end  of  the  elongate  first  joint  of  the 
inner  branch..  Two  slender  hairs,  one  of  which  is  setiferous,  spring  from  the 
extremity  of  the  last  joint.  Each  of  the  three  joints  of  the  outer  branch  is 
armed  near  the  .exterior  distal  angle  with  a  short  ^pinous  seta  ;  three  hairs 
— two  of  which  are  long  and  setiferous  and  bent  near  the  middle — spring 
from  the  extremity  of  the  last  joint.  The  inner  branches  of  the  second, 
third,  and  fourth  pairs  are  one-jointed,  that  of  the  fourth  rudimentary; 
the  outer  branches  are  three-jointed,  the  joints  subequal  and  more 
strongly  setiferous  than  those  of  the  first  pair.  Fifth  pair  foliaceous, — the 
same  on  the  botl^  sides, — one-branched,  and  furnished  with  three  hairs  on 
the  outer  margin  and  four  on  the  inner — the  upper  of  the  four  bein^ 
densely  setifbrous.  The  extremity  of  each  branch  terminates  in  a  stout 
blunt-pointed  spine  nearly  as  long  as  the  branch  to  which  it  appears  to  be 
articulated.  Abdomen  four-jointed,  the  first  segment  composed  of  two 
coalescent  joints,  and  about  twice  the  length  of  the  next  two  together,  the 
second,  third  and  fourth  segments  subequal.  Caudal  stylets  fully  half  as 
long  as  the  last  abdominal  segment,  slightly  divergent,  each  stylet 
furnished  with  a  long  geuiculated  terminal  seta  and  several  small 
hairs. 

Male  closely  resembling  the  female  but  smaller  ('87  mm).  Anterior 
antennsB  eight-jointed,  the  two  first  joints  long,  as  in  the  female,  the  fifth 
shorter  than  any  of  the  other  joints,  and  furnished  with  an  olfactory  ap- 
pendage. The  antenna  are  distinctly  hinged  between  the  sixth  and  seventh 
joints,  and  indistinctly  hinged  between  the  third  and  fourth.  The  posterior 
antennae,  mouth-organs,  and  first  pair  of  swimming  feet  as  in  the  female. 
The  last  joint  of  the  outer  branch  of  the  second  pair  of  swimming  feet 
like  that  of  the  female,  but  furnished  with  an  additional  and  moderately 
stout  plumose  hair,  the  normal  position  of  which  appears  to  be  that  shown 
in  the  figure  (fig.  12).  A  long  spiniform  appendage  springs  from  the 
basal  joint  of  the  third  pair,  and  close  to,  but  inside  of,  the  one-jointed 
inner  branch  (fig.  14).  This  appendage  is  more  than  twice  the  length  of 
the  inner  branch,  and  as  long  as  the  two  first  joints  of  the  outer  branch. 
The  fifth  pair  of  feet  is  furnished  with  fewer  marginal  hairs  than  those  of 
the  female,  and  the  tern^inal  spine  scenes  to  be  continuous  with,  and  not 
articulated  to,  the  basal  part  of  the  foot.  Abdomen  five-jointed,  caudal 
stylets  and  set^e  as  in  the  female. 

Laophonte  korrida  (Norman). 

1869-70.  Gleta  mintUtcomis,  B.uchholz,  *Die  zweite  deutsche  Nord- 

polar-fahrt,'  p.  393,  pi.  xv.  fig.  3. 
1876.  Cleta  hoirtda^  Norman,  'Report  of  the  Valorus  Expedition,* 

p.  206  (Proc.  Roy.  Soc.). 
1880.  Laophonte  horriday   Brady,  he.  cit^   i\.   p.   74,  pL    xxiv. 

figs.  1-11. 

JSabttat. — ^Washed  from  a  large  root  of  sea-weed  brought  up  in  the 
trawl-net  near  the  middle  of  the  estuary  between  Fidra  and  St  Monans 
during  February  last  (1892).  This  remarkable  species  is  readily  dis- 
tinguished by  the  strong  dorsal  armature  of  the  body  segments.  The 
first  pair  of  feet  have  the  basal  part  long  and  rather  slender.     The  rostrum 
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b  prominent  and  haa  the  apex  somewhat  tri-lobed;  the  middle  lobe 
projects  forward  considerably  beyond  the  lateral  ones. 

It  has  been  obtained  from  various  parts  of  Great  Britain.  The  following 
are  some  of  the  localities — Off  the  Island  of  Cumbrae ;  at  Portincross, 
Ayrshire ;  Mulroy  Loch,  Donegal  (G.  S.  Brady)  •  Oban  (A.  M.  Norman) ; 
East  Loch  Tarbert,  Loch  Fype  (Mihi).  Laopnonte  hoiridaj  so  far  as  I 
have  been  able  to  know  its  habits,  is  no  swimmer,  but  appears  to  frequent 
the  muddy  roots  of  weed  and  zoophytes,  among  which  it  crawls  and  findti 
food  and  shelter  ;  it  is  usually  more  or  less  coated  with  mud. 

Laophonte  inopinata,*  n.  sp.  (provisional  name).     (PL  XL  figs.  1-12.) 

Female. — Length,  exclusive  of  caudal  setss,  '5  mm.  Viewed  dorsally, 
the  body  is  elongate  and  becoming  gradually  narrower  posteriorly,  com- 
posed of  ten  segments,  the  first  segment  about  as  long  as  the  next  three 
together,  and  furnished  with  a  few  small  spinous  seta  at  the  antero- 
lateral angles.  Rostrum  short,  obtuse.  Anterior  antennsB  short  and  stout, 
six-jointed,  the  first  three  joints  large,  subequal,  the  fourth  and  fifth  smalL 
The  proportional  length  of  the  joints  are  as  in  the  annexed  formula 

7 '8'7 -2  -2  '6  • 
1  -2 -3 -4  -6  -6 

The  fourth  joint  produced  on  one  side  to  form  the  base  of  an  elongate 
olfactory  filament.  Posterior  antenna  stout,  three-jointed,  with  four  long 
geniculated  terminal  setae  and  one  short  curved  terminal  spine.  The 
margin  of  the  last  joint  is  also  fringed  with  short  hairs  and  provided 
with  a  spine  near  the  distal  end.  The  secondary  branch,  which  springs 
from  near  the  middle  of  the  second  segment  of  the  primary  branch,  is 
small,  one-jointed,  furnished  with  one  marginal  and  three  short,  piumoae 
terminal  setSB.  Anterior  foot-jaw  small,  two-jointed,  armed  wit^  a 
terminal  clawed  spine  and  two  elongate  marginal  lobes.  Posterior  foot- 
jaw  two-jointed,  and  bearing  a  long  terminal  claw.  The  first  pair  of 
swimming  feet  nearly  as  in  L.  similis.  The  second,  third,  and  fourth 
pairs  nearly  alike,  moderately  stout ;  fifth  pair  small.  The  basal  joint  is 
furnished  with  several  small  marginal  hairs,  a  moderately  long  plumose 
terminal  hidr,  and  three  subterminal,  spinous  setae  toothed  near  the 
extremity ;  the  second  joint  small  and  provided  with  one  long  and  four 
short  terminal  hairs.  Caudal  stylets  short,  each  with  a  long  curved, 
spreading  terminal  seta,  beset  for  two-thirds  of  its  length  with  numerous 
wooly-like  curled  filaments;  a  short  terminal  seta  plumose  on  one 
side  j  and  a  few  very  short  hairs.  The  integument  is  thickly  covered 
with  minute  hairs,  and  the  posterior  margins  of  the  body  segments  are, 
besides  being  fringed  with  cilia,  furnished  with  a  number  of  small  hairs 
placed  at  regular  intervals  along  the  margin  of  each  segment  as  shown  in 
the  enlarged  figure. 

Male, — The  chief  difference  between  the  female  and  male  is  in  the 
form  of  the  anterior  antennae,  which  in  the  latter  are  distinctly  hinged, 
and  constitute  powerful  grasping  organs. 

Habitat. — Washed  from  a  large  seaweed  root  brought  up  in  the  trawl- 
net  a  few  miles  west  of  May  Island.  Several  cJ  and  ?  specimens  were 
obtained;  some  of  the  latter  carried  ovisacs.  The  long,  spreading,  and 
neatly  curved  caudal  setae  serve  to  distinguish  this  species  at  a  ^ance^ 
and  especially  so  when  examined  under  the  microscope ;  the  wooly-like 
curled  filaments  with  which  they  are  covered  give  them  a  very  striking 
character. 


*  Inopinala,  unexpected. 
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Cletodea  lata^*  n.  sp.  (provisional  name).     (PI.  X  figs.  10-18). 

Length  '7  mm.,  body  depressed,  moderately  broad,  the  last  thoracic  and 
first  abdominal  segments  rather  narrower  than  those  that  precede  or 
follow  ;  all  the  segments,  but  especially  the  three  first  abdominal  segments, 
have  the  postero-lateral  angles  more  or  less  sharply  angular ;  the  last 
abdominal  segment  nearly  as  long  as  the  second  and  third  together ;  the 
first  body  segment  broadly  triangular,  the  breadth  being  rather  greater 
than  the"  length.  ,  Anterior  antennae  shorter  than  the  first  body  segment, 
Btont,  six-jointed,  the  second  and  fourth  joints  smaller  than  any  of  the 
others,  the  proportional  length  of  the  joints  as  in  the  formula 

10  •  3  •  8  •  2  •  4  '  10 
1-2-3-4-6-    6' 

All  the  joints,  with  the  exception  of  the  first,  are  armed  with  stout  spini- 
form  setsB,  and  a  stout  elongate  sensory  filament  springs  from  the  third 
joint.  Posterior  antennae  two-jointed,  secondary  branch  obsolete,  and 
represented  by  a  small  hair  arising  from  a  slightly  produced  part  of  the 
margin,  and  near  the  middle  of  the  first  joint  of  the  primary  branch. 
Mandible  with  three  strong  teeth  ;  mandible  palp  small,  cylindrical,  one- 
jointed  (fig.  13).  Posterior  foot-paw  furnished  with  a  long  slender  curved 
terminal  claw.  The  first  joint  of  the  outer  branch  of  the  first  pair  of 
swimming  feet  half  as  long  again  as  either  the  second  or  the  third  joint ; 
the  inner  branch,  which  consists  of  two  short  equal  joints,  is  about  as 
long  as  the  first  joint  of  the  outer  branch.  The  middle  joint  of  the  outer 
branches  of  the  second,  third,  and  fourth  pairs  is  shorter  than  either  the 
first  ar  last  joints ;  the  first  joint  of  the  inner  branches  is  not  half  the 
length,  of  the  second.  Fifth  pair  foliaceous,  the  inner  lobe  of  the 
basal  joint  broad,  bearing  two  elongate,  stout,  subterminal  setae  ;  the  outer 
lobe  is  in  the  form  of  an  elongate  cylindrical  process,  bearing  a  moderately 
long  terminal  setae ;  second  joint  elongate,  ovate,  the  outer  margin  with 
three  small  hairs  widely  apart,  a  moderately  long  apical  seta,  and  a  very 
small  hair  on  the  inner  margin.  A  variety  (?)  occurs  having  the  second 
joint  very  narrow,  with  the  apical  and  three  marginal  hairs  very  long.  The 
caudal  stylets  short,  widely  apart,  and  bearing  one  moderately  long  and 
a  few  small  setae. 

Habitat — Off  St  Monans,  Firth  of  Forth.  Several  specimens  were 
obtained  among  dredged  material 

Tkalestris  hurpadoides,  Claus.     (PL  XL  figs.  13-16). 

1 863.  Thalestns  harpactotdeSy  Claus,  ^ Die  f rei  lebenden  Copepoden,' 

p.  133,  pi.  xix,  figs.  2-12. 
1880.  Thalesiris  harpactoides,  Brady,  *  Brit.  Copep.,*  vol.  il  p.  127, 

pL  1.  figs.  9-16 ;  pL  lix.  fig.  1. 

Habitat, — Off  St  Monans,  Firth  of  Forth.  A  few  species  were  obtained 
among  dredged  material.  It  somewhat  resembles  Th,  ru/ocinctay  but  is 
more  slender.  The  colour  of  the  Forth  specimens  was  bluish.  There  is 
also  a  narrow  but  distinct  belt,  due  to  difference  of  colour  or  structure, 
along  the  margins  of  the  body  segments.  Its  slender  form,  the  form  of 
the  posterior  foot-jaws  (fig.  13),  of  the  first  pair  of  feet,  and  of  the  fourth 
and  fifth  pairs,  serve  to  distinguish  this  from  other  British  species  of 
Thalestrts,  The  marginal  spines  of  the  outer  branches  of  the  second, 
third,  and  fourth  swimming  feet  of  Tk,  rufocincta  are  strongly  setose,  of 
Til,  harpactotdea  finely  ciliated.  In  the  posterior  foot-jaw  in  Th,  rufo- 
cincta .the  terminal  claw  has  three  prominent  though  slender  setae  spring- 

*  Lata^  broad,  referring  to  its  comparatively  broad  outline  when  viewed  dorsally, 
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ing  from  the  base,  but  the  terminal  claw  of  tbo  same  appendage  in  Tk, 
fiarpadoides  is  provided  with  only  a  single  delicate  seta.  From  Th. 
mysis  this  species  is  at  once  distinguished  by  the  form  of  the  fifth  feet  hi 
both  9  and  i  specimens. 

SctUilidium  fasciatum  (Boeck). 

1864.  Porcilidiumfasciatumy  Boeck,  *  Oversigt  Norges  Ck>pepoder,' 

p.  56. 
1868.  Aspidi^ma  fasciatus,  Norman,  'Brit.  Ajbsoc.  Report,'  p.  298w 
1880.  ScuiUidium  fasdaturriy  Brady,  *Monog.  Brit  Copep.,*  u.  p. 

178,  pi.  Ixvui.  fig.  11 ;  pi.  Ixix.  figs.  1-9. 

Habitat, — In  a  shore-gathering  from  Dunbar,  collected  by  Mr  Peter 
Jamieson,  assistant  naturalist.  This  and  S.  tUhoides  may  be  distin- 
guished from  most  other  British  Ck)pepoda  by  the  peculiar  form  «f  tte 
first  pair  of  feet 

CylindropeyUua  lams,  Brady  (PL  XIII.  figs.  1-18.) 

1880.  Cylindropsylltu  Icevis,  Brady,  *Monog.  Brit  Copep.,'  -wA 
iii. 

Female, — Length  1 4  mm  Animal  elongate,  cylindrical,  cephalo-thoraz 
five-jointed,  not  distinctly  separated  from  the  abdomen,  which  is  four- 
jointed  ;  the  first  body  segment  about  as  long  as  the  next  two  together; 
forehead  produced  into  a  sharp  rostrum.  Anterior  antennse  short,  scarcely 
longer  than  the  first  body  segment,  seven-jointed,  the  proportional  length 
of  the  joints  as  in  the  formula 

lQ-22-9-6-6-4-8 
1  •    2  -3 -4 -5  -6  -7 

Sparingly  setiferous,  a  long  slender  olfactory  appendage  springs  from  the 
end  of  the  fifth  joint  Posterior  antennse  two-jointed,  basal  joint  long 
and  moderately  stout,  bearing  near  the  proximal  end  a  very  small  one- 
jointed  secondary  branch  which  is  furnished  with  one  long  terminal  setae ; 
the  last  joint  of  the  primary  branch  is  armed  with  several  spiniform  hairs. 
Three  of  those  which  spring  from  the  extremity  of  the  joint  are  lone  and 
bent  near  the  middle,  where,  on  the  outer  one  of  the  three,  is  a  produced 
spine-like  process,  which  looks  to  be  a  continuation  of  the  straight  proximal 
half  of  the  hair.  Mandibles  well  developed,  consisting  of  a  stout  biting  part 
furnished  with  several  small  teeth,  and  a  small  one-branched  palp  b^ing 
three  moderately  long  terminal  hairs.  There  is  anterior  to  the  mandibles 
a  peculiar  organ  possessing  at  its  anterior  edge  two  subtriangular  append- 
ages which  are  crenate  on  the  outer  margin  and  measure  in  breadth  very 
nearly  *01  mm.  These  subtriangular  appendages  resemble  somewhat  the 
sucking  disks  Oii  the  forehead  of  Galigus  and  may  function  as  such, 
but  this  is  very  doubtful.  Our  dissection  shows  a  slender  muscle 
extending  upwards  and,  terminating  between  the  two  appendages  when 
it  becomes  dilated,  and  seems  to  connect  the  two. 

The  maxillae  (fig.  7)  consist  of  flattened  plates,  ciliate  on  the  inner 
margin,  the  cilia  being  bounded  externally  by  a  small  spine.  Anterior 
foot-jaws  one-jointed,  small,  and  furnished  with  one  or  two  marginal  pro- 
cesses ;  posterior  foot-jaws  stout,  bearing  a  prominent,  somewhat  clawed 
terminal  spine,  and  two  marginal  setiferous  processes.  Outer  branches  of 
first  four  pairs  of  swimming  feet  three-,  inner  branches  two-jointed ;  fifBi 
pair  one-branched,  foliaceous.  (For  description  of  swimming  feet,  caudal 
stylets,  and  setae  see  *  British  Copepoda,'  iii.  p.  30.)  Ovisacs  two,  eabh  con- 
taining three  large  ova  arranged  as  shown  in  the  figure.     The  integument 
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of  cephaio-thorax  and  abdomen  closely  beset  with  minute  papiilsa,  of 
which  fig.  18  is  au  enlarged  representation. 

Male, — Body  similar  to  that  of  the  female  but  smaller  (1*3  mm.). 
Anterior  antennm  eight-jointed ;  the  proportional  length  of  the  joints  are 
as  in  the  formula 

10  '  22  '  5  '  8  •  8  •  8  '  6  ♦  5  . 
1-  2-3-4-6-6-7*8' 
distinctly  hinged  between  the  sixth  and  seventh  joints,  and  indistinctly 
between  the  third  and  fourth.  The  fifth  joint,  which  is  very  short,  bears 
a  long  olfactory  filament.  The  posterior  antennae,  mouth  organs,  and 
first  pair  of  swimming  feet  as  in  the  female.  The  last  joint  of  the  outer 
branches  of  the  second  pair  of  swimming  feet  bears,  at  nearly  right  angles 
a  long  carved  appendage  closely  resembling  the  blade  of  a  reaping-hook, 
and  setose  on  the  inner  margin  (fig.  13).  The  basal  joint  of  the  inner 
branches  of  the  third  pair  is  furnished  internally  with  a  long  slender  pro- 
cess, wliich  extends  beyond  the  extremity  of  the  branch,  and  is  armed  on 
the  inner  margin  near  the  distal  end  with  two  barb-like  teeth.  The  fourth 
and  fifth  pairs  as  in  the  female,  except  that  the  fifth  is  rather  smaller  and 
furnished  with  fewer  setae.  The  abdomen  five-jointed ;  the  posterior  mar- 
gin of  the  first  abdominal  segment  bears  a  foliaceous  appendage  armed 
with  one  long  and  two  short,  stout  setae.  Caudal  stylets  and  setae  as  in 
the  female. 

Habitat, — Off  St  Monans,  Firth  of  Forth,  in  U  to  15  fathoms  water; 
bottom  clean  course  sand.     Not  uncommon. 

This  interesting  Copepod,  which  was  described  by  Professor  Brady  in 
his  monograph  of  the  British  Copepoda  in  1880,  is  apparently  local  in  its 
distribution,  and  is  probably  rare  as  well  as  local.  The  generic  and 
specific  descriptions  given  in  the  monograph  were  prepared  from  the 
eixamination  of  one  specimen  only — a  female — and,  as  pointed  out  by 
Professor  Brady,  both  descriptions  were  necessarily  somewhat  incomplete. 
Having  some  time  ago  in  a  single  haul  with  the  dredge  secured  a  con- 
siderable number  of  specimens  including  both  males  and  females,  the 
opportunity  was  taken  advantage  of  to  make  a  careful  examination  of 
both  sexes  so  as  to  gain  some  knowledge  of  the  affinities  of  the  species. 
In  the  monograph  alluded  to  Cylindropsyllvs  was  provisionally  placed 
among  the  PcscUoetoma  because  of  its  apparently  close  relationship  to 
that  group,  but  as  the  structure  of  some  of  the  mouth  organs  had  not 
been  satisfactorily  made  out  no  distinct  place  in  the  classification  was 
assi^ed  to  it. 

By  the  careful  dissection  of  a  number  of  specimens  I  have  been  able, 
with  the  assistance  of  my  son,  to  prepare  a  fairly  complete  description, 
with  a  set  of  drawings,  of  the  more  important'  and  characteristic  append- 
ages that  distinguish  CyUndropsyllus  tcevis  from  other  Copepoda.  It  will 
be  observed  by  referring  to  the  description  and  drawings  that  there  are 
one  or  two  characters  which  render  the  position  of  CyUndropsyllus  among 
the  PceoHostoma  untenable.  These  are  the  distinctly  hinged  male  anterior 
antennae,  the  presence  of  a  secondary  branch  on  the  posterior  antennae, 
and  the  form  of  the  mandibles, — characters  which  indicate  a  closer 
afiUnity  with  the  HarpacticidcB  than  with  either  the  FoscUodoma  or  the 
Siphonodoma.  If,  on  the  other  hand,  the  appendages  of  the  peculiar 
organ  described  as  situated  anterior  to  the  mandibles  be  sucking  dbks, 
the  position  of  CyUndropsyllus  in  the  classification  would  be  somewhat 
anomalous,  as  these  appendages  would  indicate  a  tendency  towards  para- 
sitism in  this  Copepod, — a  tendency  suggested  by  Dr  Brady.  No  indication 
of  parautical  habits  has,  however,  been  observed  hitherto  in  any  of  the 
specimens  obtained. 
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Cylindropsyllw  minor,     (PL  XL  figs.  17-24). 

Fetnate. — In  the  female  the  body  is  cylindrical  and  elongate.  Length, 
exclusive  of  tail  setSB,  1  mm.,  the  first  thoracic  segment  nearly  as  long 
as  the  next  three  together,  rostrum  short  with  a  rounded  apex.  Anterior 
antennae  about  as  long  as  the  first  thoracic  segment,  seven-jointed ;  the 
comparative  length  of  the  joints  are  as  shown  in  the  formula 

7-18-9-4-5-4'8 


2.3.4.6.6.7 


Sparingly  setiferous.  An  olfactory  filament  springs  from  the  end  of  the 
fourth  joints  which  is  produced  to  form  a  Imse  for  the  filament  The 
posterior  antennsB,  mandibles,  maxillsB,  and  anterior  foot-jaws  as  in  Tetrc^ 
goniceps  incertus.  Posterior  foot-jaw  two-jointed  and  armed  with  a  loi^ 
stout,  terminal  claw  which  is  ciliate  on  the  inner  margin  of  the  distal  half. 
A  spine  springs  from  the  end  of  the  first  joint  and  projects  forward  so  as  to 
be  opposeid  to  the  extremity  of  the  terminal  claw.  The  outer  branch  of  the 
first  four  pairs  of  swimming  feet  three-jointed,  the  inner  branch  of  the  first 
and  fourth  pairs  two-jointed,  of  the  second  and  third  one-joiuted,  the  inner 
and  outer  branches  of  first  pair  nearly  equal,  but  the  inner  rather  longer, 
sparingly  setiferous.  The  one-jointed  inner  branch  of  the  second  and 
third  pairs  shorter  than  the  first  joint  of  the  outer  branch,  and  terminating 
in  a  short  stout  spine  ;  a  moderately  long  slender  hair  springs  from  nea^ 
the  middle  of  the  one-jointed  inner  branch  of  the  third  pair.  The  cater 
branch  of  the  fourth  pair  is  nearly  twice  as  long  as  that  of  any  of  the 
preceding  paira  The  two  first  joints  are  about  equal  in  length ;  the  last 
is  rather  shorter,  and  furnished  with  one  very  short  and  three  long  setSB. 
The  inner  branch,  which  is  two-jointed,  is  scarcely  longer  than  the  first 
joint  of  the  outer  branch,  and  provided  with  a  short  terminal  plumose  spine 
or  stout  setaB.  Fifth  pair  foliaceous,  small,  one-branched,  the  posterior 
margin  armed  with  six  plain  setaB,  and,  exteriorly,  with  a  stout  spine. 
Abdomen  four-jointed,  first  segment  rather  longer  than  any  of  the  other 
three.  Caudal  stylets  about  as  long  as  the  last  abdominal  segment, 
slightly  divergent,  and  bearing  a  lanceolate  spiniform  terminal  process  and 
a  few  very  small  hairs.  Ovisacs  two,  each  with  four  ova  placed  end  to 
end  as  shown  in  the  figure. 

(?)  Lichomolgus  littoralis,*  n.  sp.     (PI.  X.  figs.  1-9). 

Male, — Length  about  1*12  mm.  (exclusive  of  tail  setae).     In  form  some- 
what like  Lichomolgus  arenicolus.     Anterior  antennae  short,  seven-jointed, 
the  proportional  length  of  the  joints  as  shown  by  the  formula  t 
16  '  24  '  12  •  23  '  15  •  18  '  16 
l-2-8-4*6-6-7' 
All  the  joints  more  or  less  setiferous ;  the  second  joint  is  furnished  with  a 
number  of  moderately  short,  and  two  long  setae.     Posterior  antennae  stout, 
four-jointed,  the  length  of  the  joints  gradually  decreasing,  the  last  about 
as  broad  as  long,  quadrangular,  and  bearing  about  six  long,  unequal,  and 
plain  terminal  hairs  and  one  plumose  seta,  the  exterior  margin  of  the 
second  and  third  joints  ciliated.     Two  spines,  one  of  which  is  stout  and 
strongly  curved,  and  two  setae,  spring  from  the  exterior  distal  angle  of  the 
third   joint  as    shown    in   the    figure.      There    is    no    secondary  ap- 
pendage to  the  posterior  antennae.     Mandible  stout,  consisting  of  a  broaid 

*  Of  or  belonging  to  the  shore. 

t  When  first  examined  the  three  last  joints  of  the  anterior  antennae  were  observed 
to  be  nearly  eqnal  in  length,  but  the  last  one  became  detached  before  the  joints  wire 
measured.  The  length  stated,  though  closely  approximate,  may  therefore  not  be  quite 
correct. 
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basal  part  (from  the  end  of  which  spring  two  submarginal  plumose  setae) 
and  a  strong  claw-like  tooth  armed  with  a  few  set£e  on  its  outer  aspect, 
as  shown  in  the  figure.  Maxillae  well  developed,  the  biting  part 
with  three  apical  processes,  finely  serrate  on  the  margin,  the  palp  with 
several  terminal  plumose  setJE.  Second  foot-jaw  strong,  two-jointed,  last 
joint  broadly  triangular,  the  inner  margin  armed  with  a  double  row  of 
small  teeth,  terminal  claw  stout,  curved,  as  long  as  the  joint  from  which 
it  springs,  and  forming  with  it  a  powerful  grasping  organ  ;  the  first  joint  ia 
provided  with  a  stout  plumose  seta  on  the  inner  margin.  Both  branches 
of  the  first  four  pairs  of  swimming  feet  three-jointed  and  nearly  alike ; 
the  outer  branch  rather  shorter  than  the  inner.  The  fifth  pair  broadly 
foliaceous,  truncate  at  the  end,  and  furnished  with  four  stout  terminal 
hairs ;  both  the  margins  are  ciliated.  Abdomen  five-jointed,  the  first 
segment  considerably  larger  than  the  next,  and  armed  with  two  short 
unequal  spines  at  the  postero-distal  angles;  the  last  four  segments 
gradually  decrease  in  length  and  breadth.  Caudal  stylets  short  and  broad, 
about  as  long  as  the  last  abdominal  segment,  and  furnished  with  one  long 
and  two  short  terminal  plumose  setae  and  three  very  short  hairs. 

Habitat, — Vicinity  of  Culross,  on  the  north  side  of  the  Forth.  One 
specimen  only  was  obtained.  The  remarkable  form  of  the  posterior  foot- 
jaws,  so  closely  resembling  the  Gnathopods  of  some  of  the  Amphipoda,  and 
the  broad  fifth  pair  of  swimming  feet,  enable  the  species  to  be  readily 
distinguished.  A  full-sized  drawing  of  the  animal  was  to  have  been 
prepared,  but  unfortunately  the  cover-glass  of  the  slide  on  which  the 
CopejBod  w^a^  mounted  preparatory  to  being  figured  was  accidentally 
press&d  down  so  that  the  thorax  became  abnormally  flattened ;  for  this 
reasoa  a  correct  full-sized  drawing  could  not  be  prepared.  ^ 

Lichomolgus  concimim*  n.  sp.  (provisional  name).     (PI.  XI.  figs.  25-^3). 

Female. — Length,  exclusive  of  caudal  setae,  '9  mm.  Cephalo-thorax 
broadly  ovate.  Abdomen  short,  narrow,  four-jointed,  first  abdominal 
segment  large,  longer  than  the  following  three  together,  and  as  broad  as 
long,  the  postero-lateral  angles  not  produced  nor  furnished  wnth  spines. 
Caudal  stylets  stout,  about  as  long  as  the  last  abdominal  segment,  and 
provided  each  with  one  marginal  and  four  terminal  setse.  Forehead 
rounded.  Anterior  antennae  shorter  than  the  first  cephalo-thoracic 
segment,  seven-jointed,  sparingly  setiferous,  the  proportional  length  of 
the  joints  as  in  the  formula 

12  '  28  •  7  •  18  •  15  •  12  •  7 
1-  2'3-  4-  5-  6-7* 
A  short  olfactory  filament  springs  from  near  the  middle  of  the  fifth  joint. 
Posterior  antennae  stout,  four-jointed,  and  armed  with  a  short  and  strong 
terminal  claw  ;  the  second  joint  is  longer  than  the  next  two  together,  the 
third  is  small.  There  is  no  secondary  branch.  The  anterior  foot-jaw  is 
in  the  form  of  an  elongate  curved  spine,  having  a  dilated  base  and  a 
long  slender  extremity ;  it  resembles  in  form  and  marginal  pectination 
the  anterior  foot-jaw  of  Lic/wrnolgtis  libei\  Posterior  foot-jaw  three- 
jointed,  similar  to  that  of  Z.  thorellii.  Second  joint  dilated  and  bearing 
two  slender  spines ;  the  last  joint  smaller,  Avith  two  stout  terminal  spines, 
one  of  which  is  setose.  The  first  three  pairs  of  swimming  feet  as  in  L, 
liber,  the  inner  branch  of  the  fourth  pair  two-jointed,  the  second  joint 
twice  as  long  as  the  first.  The  foot  of  the  fifth  pair  consists  of  a  stout 
cylindrical  joint  bearing  two  elongate  terminal  hairs,  which  arc  articulated 
near  the  base ;  ovisacs  tw^o.     No  male  has  been  observed. 

Habitat,'-OE  St  Monans,  Firth  of  Forth.     Rare. 
*  CoTwiimuSy  ueat 
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Lichomolgus  arenicoluSf  Brady. 

1872.  Boeekia  arenicola^  Brady,  *Nat  Hist.  Trans.  Northumb. 

*  and  Durham,'  vol.  iv.  p.  430. 

1880.  Lkhomolgm  arenicolvs^  idem.,  *Brit.  Copep.,'  vol.  iii  p.  46, 
pi.  Ixxxvii  fig.  1-7.  ♦ 

Habitat — Off  St  Monans,  Firth  of  Forth.  One  specimen  only  of  this 
fine  and  distinct  species  was  obtained.  It  occurred  among  matenal  dredged 
in  about  14  fathoms  water ;  bottom,  clean  sand. 

Cydopicera  gracUicauda^  Brady. 

1880.  Cydopicera  graoClicaudOy  Brady,  loc.  city  vd.  iii.p*  58,  pi 
Ixxxiii.  figs.  1-10. 

Habitat — Off  St  Monans,  Firth  of  Forth.  Several  specimens  were 
obtained  among  dredged  material.  This  was'  readily  recognised  by  the 
slender  abdomen  and  long  caudal  stylets.  It  appears  to  be  a  somewhat 
rare  species. 

PABASITA. 

Family   CHONDEAOANTHIDiB. 

Chondracanthus  zei,  Delaroche. 

1811.  Chondracanthus  zeiy  Delaroohe,  'Nouv.  Bull,  des  Sc.  de  la 

*  Soc.  PhUm.,'  vol.  il  p.  270,  t  2,  fig.  2. 

1850.  Chondracanthus  zei^  Baird,  '  Brit.  Entom.,'  p.  327,  pi.  acxxv. 
fig.  1. 
Habitat, — On  the  gills  of  a  '  John  Dory '  {Zeusfaber)^  caught  in  the 
vicinity  of  Largo  Bay,  Firth  of  Forth.  Baird  {loc,  cU.)  gives  a  very 
characteristic  figure  of  this  Chondracanthus,  The  arrangement  of  the 
numerous  elongate  appendages  (they  can  scarcely  be  called  spines  as 
Baird  describes  them)  which  surround  the  parasite  is  such  as  to  impart  to 
it  a  somewhat  handsome  appearance.  There  does  not  appear  to  be  any 
previous  record  of  this  species  from  the  Firth  of  Forth. 

Chrondracanthus  merluccii,  Holten. 

From  the  skin  of  the  branchial  cavity  of  a  Hake.  Merluciue  mdgarisy 
landed  at  Newhaven,  February  1885. 


AMPHIPODA. 

Family  Gammaridje. 

Cressa  dvbia  (Spenoe  Bate)  PI.  VIII.  fig.  13. 

1855.  Montagua  dubia,  Spence  Bate,  'Report  Brit.  Aasoc' 
1857.  Danaia  dvMa,  idem,,  •Ann.  and  Mag.  Nat  Hist.,'  xix.  p. 

137. 
1870.  Cressa  schiodtei,  Boeck,  *  Crust.  Amph.  bor  et  Arct.' 

Habitat, — From  a  large  *  root '  of  Laminaria  brought  up  in  the  trawl- 
net  at  Station  V,,  Firth  of  Forth,  in  February  1892.  Several  specimens 
were  obtained.  From  what  I  can  learn  regarding  this  species  it  appears 
to  be  somewhat  rare  in  the  British  seas.  It  was  first  obtained  by  Spence 
Bate  among  trawl  refuse  *  from  near  the  Eddystone  Lighthouse.'  David 
Robertson  records  having  taken  it  *  off  stones  and  nest  of  Lima  hians 
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*  that  were  dredged  in  7  to  8  fathoms  west  of  Tan  Bouy,  Cumbrae/  and  he 
adds,  *  This  was  the  only  time  I  met  with  it.'* 

In  *  British  Sessile-eyed  Crustacea,*  voL  i.  p.  67,  it  is  stated  in  the 
generic  description  of  Danaia  that  the  mandibles  are  *  destitute  of  a  palpi- 

*  form  appendage.'  That  is  not  so.  They  possess  an  elongate  three-jointed 
palp  (fig.  )  which  has  somehow  been  overlooked  by  the  author  when  pre- 
paring the  description  of  the  genus.  The  Rev.  T.  R.  R.  Stebbing  in  his  valu- 
able work  on  the  Challenger  Amphipoda,  referring  to  this  genus  in  a  foot-noto 
at  p.  1671  (vol.  xxix.  of  the  Challenger  Reports),  points  out  that  *  in  1849 

*  Milne  Edwards  and  J.  Haime,  ("Comptes  Rendus,"  t.  xxix.  p.  261),  gave 

*  the  name  Dania  to  a  genus  of  fossil  Corals;  this  name  they  spell 
*•  Danaia  in  the  general  index  to  their  Monograph  of  the  British  Fossil 
'  Corals,  Palseont  Soc.  vol.  for  1854,  published  1865.     Daimia^  Spence 

*  Bate,  must  therefore  give  way  to  the  later  Cressa,  Boeck,  with  which  a 

*  specimen  of  the  type  species  recently  obtained  and  dissected  proves  it  to 

*  be  certainly  synonymous.'  See  also  a  foot-note  at  p.  747  of  Mr  Stebbing's 
work  referred  to  abova 

Halimedon  parvimanus  (Bate  and  Westwood). 

1862.  WestwoodMla  cctctila,  Bate,  *Cat.  Amphip.  Brit.  Mas.,'  p. 
102. 

1862-   Wesiicoodtlla  hyalina,  idem,  ibedem,  p.  103. 

1863.  (Ediceros  parvimamts,  Sp.  Bate  and  Westwood,  *  Brit  Sesa- 

*  eyed  Crust.,'  vol,  i.  p.  161. 

1870.  HaliTnedon  MUlleri,  A-  Boeck,  *  Crust  Amphip,  bor.  et 

'  Arct,'  p.  89, 
1889.  Halimedon  parvimarmSy  Norman,  *Ann.  and  Mag.,'  S.  6, 

voL  iii,  p.  455,  pi  xx.  figs.  10-14. 

Habitat — From  trawl  refuse  from  Station  V.,  Firth  of  Fortii,  February 
1892,  an|  on  one  or  two  previous  occasions  from  other  parts  of  the  Forth. 
This  spe^es  seems  to  be  rare  in  the  Forth,  as  only  one  specimen  at  a  time 
has  been  obtained.  The  Forth  specimens  agree  very  closely  with  the 
figures  and  description  in  the  *  British  Sessile-eyed  Crustacea,'  in  having 
the  Gnathopods  distinctly  subchelate,  the  rostrum  strongly  produced,  the 
eye  large  and  near  the  apex  of  the  rostrum. 

f^orUoeraies  haplockeles  (Qrube). 

1864.  Kroyeria  haplockeles,  Grube,  *Die  Insel  Lnssin  and  ihre 
'  Meeresfauna.    Nach  einen  sech  wochentlichen  aufenthalte  ges- 

.'childertj  von  Dr  Adolph  Eduard  Grube.'  Breslau,  1864. 
1868.  Kroyera  breviearpa,  Bate  and  Westwood,  *  Brit.  Se8s.-eyed 

*  Crust.,' vol.  ii.  p.  508. 

1870.  Pontoeratea  hajploeheles,  Boeck,  *Crust.  Amphip.  bor.  et  Arct.' 

HahUaL — Largo  Bay,  dredged  1889.  One  specimen  only  of  this  appar- 
ently rare  amphipod  was  obtained.  In  this  species  the  first  Gnathopods 
are  short  and  comparatively  broad,  and  the  produced  part  of  the  carpus 
terminates  in  a  distinct  finger-like  process.  The  propodos  of  the  second 
Gnathopods  are  long  and  slender ;  the  lower  angle  of  the  carpus  is  very 
little  produced,  which  thus  differs  from  other  British  species  of  Pontocrates 
Uiat  have  the  lower  angle  of  the  carpus  of  the  second  Gnathopods  produced 
as  far  as,  or  beyond,  the  extremity  of  the  propodos.  In  PorUocrates  hap- 
lockdes  the  lower  produced  part  of  the  propodos,  which  forms  the  palm  of 
the  chda,  consists  of  two  distinct  portions,  the  outer  or  lower  is  much 
more  slender  than  the  other,  and  terminates  in  a  slightly  curved  point  a 
little  beyond  the  end  of  the  chela.  This  structure,  which  seems  to  be 
*  Amphipoda  and  Isopoda  of  the  Clyde,  p.  15  (1888). 
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indicated  by  the  double  line  in  the  drawing  of  the  second  Gnathopod  at 
p.  508  of  the  second  vol.  of  *  Brit.'  Sess.-eyed  Crust./  can  only  be  satis&c- 
*iorily  observed  with  a  moderately  high  power  of  the  microscope,  as  a  ^  or 
-^  inch  objective.  This  species  has  been  taken  at  Banff  by  Thomas 
Edward. 

Haustorivs  arenarius  (Slabber). 

1769.  Oniseus  arenarius,  1).  M.  Slabber,  '  Natuurkundige  Verlus- 

*  tigingen  behelzende  microscopise  Waarneomingen  van  in-6R 

*  uitlandse  water-en  Land-Dieren,  elf  de  Stukje/  pp.  92-96. 
Te  Haarlem  (1769). 

1775.  Haudorius  arenarius,  P.  L.  S.  Miiller.  A  Translation  into 
German  (with  Notes)  of  Slabber's  work.     Pub.  Niirnberg. 

1818.  Lepidadylis  dytiscus,  T.  Say,  'An  Account  of  the  Crust 
'  of  the  U.S.A.'  (Jour.  Acad.  Nat.  Sc.  PhiL) 

1825.  Plerygocera  arenaria,  P.   A.    Latreille,  *Fam.   nat    Reg. 

*  Animal.,'  &c. 

1851.  Bdlia  arenaria,  Spence  Bate,  *  Ann.  and  Mag.  Nat.  Hist,' 
ser.  2,  vol.  vii.  pp.  318-320,  pi.  xL  figs.  1-8;  pL  x.  fig.  10. 
1854.  StUcator  arenarius,  idem,  ibidem,  vol.  xiii.  p.  504. 
1863.  Sulcator  arenarius,  Bate  and  Westwood,  *Brit.  Se88.-eyed 

*  Crust,'  vol.  i. 

1880.  Lepidactylis  arenarius,  S.  J.  Smith,  *  Trans.  Conoecticut 

*  Acad,'  vol  iv.  (July  1880). 

1888.  Haustorivs  arenarius,  Stebbing,  '  Report  on  the  Amphipoda 
'  of  the  Challenger  Expedition,'  voL  xxix.  (text,  first  half), 
p.  39.     (Notes  on  Miiller's  translation  of  Slabber's  work.) 

Habitat, — Sandy  shore  east  of  Burntisland.  This  species  seems  to  be 
rather  uncommon  within  the  Forth  area.  There  does  not  apngar  to  be 
any  previous  record  of  it  from  the  Forth.  I  obtained  it  by  ollging  up 
the  sand  down  to  4  or  5  inches,  and  then  passing  the  sand  through  a  fine 
wire  sieve.  It  '  has  been  taken  near  Falmouth  by  Dr  Leaoh ;  at  Moray 
'  Firth  by  the  Rev.  G.  Gordon ;  on  the  coast  of  Cumberland  by  Mr 

*  Albany  Hancock  3  and  in  Oxwick  Bay  by  Mr  Moggridge  and  Dr  J. 

*  Gwyn  Jeffreys.'*  Mr  David  Robertson  of  Cumbrae  records  it  as 
'  moderately  common  all  round  our  sandy  shores   near  low  water,  and 

*  taken  most  successfully  by  the  sieve.'! 

It  will  be  observed  from  the  references  given  that  this  pretty  Amphipod 
has  received  a  considerable  amount  of  attention  from  authors.  Rev.  Mr 
Stebbing  remarks  (loc,  dt,):  *The  excellent  name  Stdcator  might  well 

*  have  been  allowed  to  stand,  but  since  that  has  been  displaced  on  grounds 

*  of  priority,  first  by  Fterygocera  and  then  by  Lepidactylis,  it  seems  only 
'  just  to  go  back  a  step  farther  to  Miiller's  HaustoriusJ  I  have  adopted 
this  very  reasonable  proposal 

Mdphidippa  (T)  spinosa  (Goes). 

1865.  Gaminarus  spinosus,  Goes,  *  Crust  Amphip.  Spitsb,' 
1870.  Melphidippa  spinosa,  Boeck,  *  Crust  Amphib.  bor.  et  Arct' 

Habitat. — Firth  of  Forth,  west  of  May  Island,  taken  with  tow-net  fixed 
to  the  head  of  the  beam  trawl.  This  appears  to  be  a  rare  species  in  the 
Firth  of  Forth.  It  somewhat  resembles  Dexamine  or  Atylus.  The  one 
or  two  specimens  I  have  observed  in  the  Forth  were,  when  captured,  of  a 
bright  red  colour,  but  from  some  cause  none  of  them  were  perfect 

*  Amphipoda  and  Isopoda  of  the  Clyde,  p.  28  (1888). 
+  Idem, 
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Gamniariis  marinvs^  Leach. 

1815.  Gamniams  marinuSy  Leach,  *Linn.  Trans.,'  vol.  xi.  p.  359. 
1863.  Gaminarits  maHnuSj  Eate  and  Weatwood,  *Brit.  Sess.-eyod 
•Crust,' vol.  i.  p.  370. 

Habitat,  — Firth  of  Forth,  inshore,  in  the  vicinity  of  Culross.  Gammarus 
niaHmiH  is  easily  distinguished  by  the  very  short  inner  ramus  of  the 
posterior  pleiopoda.  This  species  does  not  appear  to  have  been  previously 
recorded  for  the  Forth,  though  it  is  not  uncommon  towards  the  head  of 
the  estuary,  especially  where  there  are  sea-weeds  between  the  tide  marks. 

Photis  longicaudaia  (Bate  and  Westwood). 

1863.  Eiscladus  longlcaudattis,  Bate  and  Westwood,  *  Brit.  Sess.- 

'  eyed  Crust.,'  vol.  i.  p.  412. 
1877.  Photis  longicaudaia,  Meinert,  *  Crust.    Isop.    Amphip.   et 

'  Decapoda  Daniae.' 

Habitat. — Firth  of  Forth,  off  St  Monans.  Several  specimens  were 
obtained  by  dredging. 

Family  HyperiiDjE, 

Paratheniisto  gracilipes  (Norman). 

1868.  Hyperia  ohlivia,  Bate  and  Westwood  (non  Kroyer),  *  Brit. 

*  Sess.-eyed  Crust.,'  vol.  ii.  p.  16. 

1869.  Hyperia  gracilipes^  Norman,  *  Report  on  dredging  among  the 

*  Shetland  Islands  (in  Report  of  the  38th  Meeting  of  the  Brit. 
•Assoc,  1868.'  London  1869). 

1887.  Parathemistolongipes,  Bovollius,  *Sytem.  list  of  the  Amphip. 

*  Hyperiidea'  (Behang  till  K.  svenska  Vet.-Akhad.  Handling- 
ar.  Band.  11,  No.  16.     Stockholm  1887). 

Habitat. — Largo  Bay.  A  number  of  specimens  taken  with  tow-net. 
The  specimens  here  ascribed  to  Parathemido  gracilipes,  Norman,  are 
small  (4  to  5  mm.),  apparently  all  $ ,  and  most  of  them  with  ova.  They 
differ  in  several  respects  from  Parathemisto  oblivia,  Kroyer,  and  particu- 
larly in  the  carpus  of  the  second  Gnathopods  being  much  less  produced 
iaferiorly, — the  carpal  process  being  only  about  one-third,  of  the  length  of 
the  propodos; — and  in  the  pereiopods  being  less  slender  and  not  so 
elongate  proportionally.  Rev.  T.  R.  R.  Stebbing,  who  kindly  examined 
one  or  two  specimens  for  me,  writes  : — '  The  Small  Hyperid  ia  apparently 
Parathemisto  gracilipes,  Norman,  wrongly  described  and  named  Hyperia 
vblivia,  Kroyer,  in  13.  and  W.' 

Euthemisto  compressa  (Goes). 

1865.  Themisto  compressa,  Goes,  '(^fvers.  af  Kgl.  Svenska  Vetensk 
•Akad.  f0rhandl.,'  p.  533,  pi.  xli.  fig.  34. 

1870.  Parathe7nisio  compressa,  Boeck,  'Crust  Amph.  bor.  et  Arct' 
(SsBrskilt  aftryht  af  Vidensk.  Selsk.  Forhandlinger), 

1  1878.  Lestrigonus  spinidorsalis,  Sp.  Bate,  *Ann.  and  Mag.  Nat. 

•Hist'  (May  1878),  p.  411,  fig.  2. 
1890.  Euthem,ido  compressa,  G.  0.  Sars,  'Crustacea  of  Norway,' 

vol.  i.  p.  12,  pi.  V.  fig.  2. 

Habitat, — West  of  May  Island,  February  1892.  This  species  was 
obtained  among  tow-net  material  collected  when  trawling  Station  V. 
Attention  was  first  drawn  to  it  by  its  larger  size  and  darker  colour 
than  Paratheraisio  ohlimo.  It  is  readily  distinguished  by  the  body  being 
much  compressed,  by  the  dorsum  being  distinctly  keeled,  and  by  the  two 
last  segments  of  the  percion  and  the  two  first  of  the  pleoa  being  produced 
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posteriorly  in  the  median  dorsal  line  into  more  or  less  sharp  tooth-like 
processes.  The  posterior  pleopods  have  the  outer  ramus  much  shortw 
than  the  inner. 

The  name  Euthemido  was  established  by  Dr  Bovallius  in  1887 
to  replace  Themtsto,  Qui^rin  (1828),  which  was  pre-occupied.  Professor 
G.  O.  Sars  describes  three  species  of  Euthemisto  as  belonging  to  the 
Norwegian  Fauna. 

Rev.  Mr  Stebbing  suggests  that  the  Lestrigonus  spinidormlis,  Speeee 
Bate,  from  the  Aberdeenshire  coast,  and  recorded  in  the  AwndU  <xnd  Magfh 
zine  of  Natural  Hutory  for  May  1878,  is  the  Etdkemisio  compressa  (Goes). 
There  seems  to  be  little  doubt  that  Mx  Slebbing's  suggestion  is  correct 

ZOAKTHARIA. 

Genmai^MB  Ihydii  (Ooese)* 

Habitat, — Off  St  Monans,  in  about  14  fathoms  water;  bottom  clean, 
but  not  very  fine  sand.  Fragments  consiBting  of  the  head  and  tentacles 
of  this  sea  anemone  have  been  obtained  on  one  or  two  occasions  among  aand 
dredged  at  the  locality  mentioned.  I  have  obtained  the  same  species  at 
extreme  low  water  in  Rothesay  Bay  near  the  Royal  Aquarium,  but  in  this 
case  also  it  was  only  the  head  part  The  difficulty  of  capturing  a  whole 
specimen  is  indicated  by  the  following  remarks  of  Mr  Robertson  of 
Millport — '  It  must  be  approached  with  the  greatest  cauticm,  and  a  spade 
'  or  other  such  implement  placed  in  the  gentlest  manner  4  or  5  inches 
<  from  the  spot  where  it  is,  and  when  all  is  ready,  drive  the  spade  suddenly 
*  in  beneath  it,  cutting  off  its  escape  by  passing  through  the  tube.  If  the 
'  animal  takes  the  alann  before  the  thrust  is  made,  I  should  say,  speaking 
'  from  my  own  experience,  tliat  it  is  almost  hopeless  to  follow  up  the 
^  pursuit.'  *  The  one  or  two  fragments  obtained  off  St  Monans  evidently 
show  that  the  dredge  in  passing  through  the  sand  had  come  upon  the 
creatures  unawares  and  cut  their  heads  off 


Additional  Notbs. 

Lichomdlgui  agUiB^  n.  sp. 

A  species  of  Lichomolgua^  i^)parently  new,  and  of  which  a  description 
with  figures  is  being  prepared  &r  publication  by  my  son,  Andrew  Scott, 
and  myself,  has  been  found  living  inside  the  siphons,  and  between  the 
branchial  folds  and  the  body  of  the  common  cockle  {Cardivm  edtUe),  My 
son  first  discovered  the  lAchomolgua  a  short  time  ago,  while  ftTftmining 
some  cockles  from  Morecambe  Bay,  Lancashire ;  more  recently  we  have 
obtained  the  same  Copepod  also  in  specimens  of  the  common  cockle  from 
the  neighbourhood  of  Cramond  Island,  Firth  of  Forth.  This  Copepod 
agrees  with  lAchomolgus  litoraiis.KDA  one  or  two  others  in  having  the 
inner  branches  of  the  first  four  pairs  of  swinging  feet  all  three-jointed^ 
but  differs  from  any  species  known  to  us  in  several  important  points.  It 
is  very  active  (hence  the  specific  name  we  have  provisionally  adopted) 
and  transparent  If  a  cockle  be  opened  in  such  a  way  that  a  portion  of 
the  contained  water  will  remain  within  the  hollow  of  the  opened  valves 
of  the  shel],  specimens  of  the  Lickomolgus  may  be  observed  darting 
hither  and  thither  with  great  rapidity,  their  presence  being  in  many  cases 
only  rendered  apparent  by  the  dark  coloured  line  of  the  alimentary  tract 
The  ovisacs  are  very  large — about  half  the  length  of  the  animal ;  the 

♦  'On  the  Sea  Anemones  of  the  Shores  of  the  Cumbraes '  {Proc.  Nat,  Hist,  Soc 
^Okugow,  voL  iL  pp  24-30). 
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inner  margin  of  the  ovisacs  is  nearly  straight,  the  outer  margin  fonns  a 
flat  but  more  or  less  regular  curve ;  they  contain  numerous,  moderately 
large  ova,  and,  as  a  considerable  number  of  the  Copepods  are  females,  "We 
find,  what  in  such  circumstances  might  be  expected,  that  the  species  is  a 
comparatively  common  one, — we  have  obtained  as  many  as  sixteen 
specimens  from  a  single  cockle. 

The  fact  that  this  Lichomolgus  has  been  obtained  in  cockles  from  the 
coast  of  Lancashire  and  from  the  Firth  of  Forth,  and  that  most  of  the 
cockles  examined  were  infested  with  the  Copepod,  seems  to  imply  that  it 
is  a  generally  distributed  species ;  if  this  be  so,  it  may  then  be  of  interest 
to  inquire  further,  whether  (a)  the  Lichomolgus  is  found  at  particular 
seasons  or  all  the  year  round,  ip)  as  a  semi-parasite  or  as  commensal  only, 
{c)  if  its  presence  has  any  connection  with  a  healthy  or  unhealthy  con- 
dition of  the  mollusc.  Though  Copepods,  when  present  in  more  cr  less 
abundance  in  fresh  water,  may,  in  some  cases,  be  rightly  considered  as 
*  danger  signals,'  they  are  in  themselves  innoxious,  and  their  presence, 
though  sometimes  in  considerable  numbers,  in  the  cockles,  may  after  all 
be  no  indication  of  hurtful  conditions. 

Cyclopicera  nigripes,  Erady  and  Robertson. 

This  handsome  species  has  only  recently  been  observed  within  the 
Forth  area.  It  was  obtained  by  washing  a  quantity  of  Zoophytes  brought 
up  in  the  trawl-net  while  working  some  miles  east  of  May  Island.  This 
is  readily  distinguished  from  other  species  of  Cyclopicera  by  its  large  size 
and  by  the  dark  colour  of  the  foot-jaws  and  swimming  feet.  Dr  Brady 
records  its  occurrence  from  several  places  of  the  North  East  Coast  of 
England,  Shetland  (I^orman),  the  Firth  of  Clyde,  and  from  Lough  S willy, 
Ireland.  I  have  taken  it  in  Cromarty  Firth  and  in  East  Loch  Tarbert 
(Loch  Fyne). 

Thj/ssanoessa  borealis  (G.  0.  Sars). 

This  Schizopod  has  been  taken  in  several  parts  of  the  Forth  area.  I 
am  indebted  to  Rev.  A.  M.  Norman  for  the  name  of  the  species.  He  also 
informs  me  that  among  a  few  Schizopoda  sent  to  him,  including  the 
Thysanoessa^  was  what  he  considers  to  be  a  specimen  of  NemoUocelis 
megalops  (G.  O.  Sars.),  but  it  wanted  the  long  slender  first  pair  of  legs, 
which  had  become  detached,  and  which  form  one  of  the  chief  distinctive 
characters  of  the  species.  The  eyes  of  Thysanoesm  and  Nematocelis  are 
distinctly  constricted  near  the  middle,  so  that  they  appear  to  consist  of  an 
under  and  upper  eye,  and  this  character  enables  them  to  bo  readily 
distinguished  from  Boreoplmtma  and  i^ycti^hanea. 


[DUSCRIWIOK  OP  TBB  PLATBS. 
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DESCRIPTION  OF  THE  PLATES. 

Plate  VII. 

SUphos  minor^  nov.  gen.  et  8p. 

Fig.    1.  Female,  dorsal  view,       ....        maffnified  80  diameteis. 

Fig.    2.  Anterior  Antenna, 

130 

Fig.    3.   Posterior  Antenna, 

130 

Fig.    4.  Mandible  and  palp, 

253 

Fig.    5.  Anterior  foot-jaw, 

253 

Fig.    6.  Posterior  foot-jaw, 

253 

Fig.    7.  Foot  of  first  pair, 

190 

Fig.    8.  Foot  of  second  pair, 

190         ,, 

Fig.    9.  Foot  of  fourth  pair, 

190 

Fig.  10.  Fifth  pair  of  feet— female, 

880 

Fig.  11.  Fifth  pair  of  feet— male, 

190 

Fig.  12.  Abdomen  of  female, 

130 

Fig,  IS.  Abdomen  of  male, 

130 

AcarHa  MJUosus  (Giesbrecht). 

Fig,  14.  Foot  of  fifth  pair— female,          ,            .            .        magnified  253  diameters. 

Psevdocyclopia  crdssicornis,  nov.  gen.  et.  sp. 

Fig.  15.  Female,  lateral  view,     ....        magnified   80  diameters. 

Fig.  16.  Anterior  antenna,           .            ,            .            .              ,, 

380 

Fisj.  17.  Posterior  antenna,          ....              ,, 

190 

Fig.  18.  Mandible,           ..... 

253 

Fig.  19.  Mandible  palp,  .             .             .             .             .               ,, 

253 

Fig.  20.  Anterior  foot-jaw,          .            ,            .            .              ,, 

500         „ 

Fig.  21.  Posterior  foot-jaw.-          .             . 

253        „ 

Fig.  22.  Foot  of  first  pair,            ,             .             .             .               ,, 

190        „ 

Fig.  23.  Foot  of  second  pair,        .            .            .            .              „ 

190        „ 

Fig.  24.  Foot  of  third  pair,          .             .             ,             ,               „ 
Fig.  25.  Fifth  pair  of  feet— female,         .             .             .               ,, 

190 

380 

Fig.  26.  Fifth  pair  of  feet— male,             .            .            .              ,, 

263         „ 

Fig.  27.  Abdomen  of  female,        ....               ,, 

95        ., 

Fig.  28.  Abtlomen  of  male,          .            .            .            .              ,, 

95 

Fig.  29.  Spermatophore,  ,            .            .            .            .              „ 

190        „ 

Plate  VIII. 

Pseudocyclopia  miiwr,  nov,  gen.  et.  sp. 

Fig.    1.  Female,  lateral  view,     .            ,            ,            *       magnifiec 

180  diameters. 

Fig.    2.  Anterior  antenna, 

500        „ 

Fig.    3.  Posterior  antenna, 

380        „ 

Fig.    4.  Foot  of  first  pair, 

380        „ 

Fig.    5.  Foot  of  third  pair, 

380        „ 

Fig.    6.  Foot  of  fourth  pair, 

380 

Fig.    7.  Fifth  pair  of  feet— female, 

760        „ 

Fig.    8.  Fifth  pair  of  feet— male. 

380        „ 

Fig.    9.  Abdomen  of  female. 

190        „ 

Fig.  10.  Abdomen  of  male, 

190        „ 

1  Tetragoniceps  maleolcdat  Brady. 

Fig.  11.  Anterior  antenna — female,        .            .            .      magnified  253  diametew. 

Fig.  12.  Foot  of  fifth  pair— female,         .            .            .             „ 

380        „ 

Crcssa  duUa  (Spence  Bate). 

Fig.  13.  Mandible  and  palp,        ....      magnified  253  diameters. 
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Tachidius  erassicomiSj  nov.  sp. 


Fig.  14. 
Fig.  15. 
Fig,  16. 
Fig.  17. 
Fig.  18. 
Fig.  19. 
Fig.  20. 
Fig.  21. 
Fig.  22. 
Fig.  23. 
Fig.  24. 
Fig.  25. 
Fig.  26. 
Fig.  27. 


Female,  lateral  view, 

magnified  80  diameters. 

Male  and  female— lateral  view, 

80 

Anterior  antenna— female, 

380 

Anterior  antenna — male, 

380 

Posterior  antenna, 

380 

Mandible  and  palp, 

500 

Maxilla, 

500 

Anterior  foot-jaw, 

760 

Posterior  foot-jaw, 

500 

Foot  of  first  pair, 

380 

Fifth  pair  of  feet— female  (minus  lateral  seta  on  cue  side), 

500 

Foot  of  fifth  pair,  male,             .             .             ,              ,, 

1000 

Appendage  to  first  abdominal  segment— male, ,             ,, 

1000 

Last  abdominal  segment  and  caudal  stylets,     ,             ,, 

190 

Plate  IX. 

Ameira  lonfficaudaia,  nov.  sp. 


Fig. 

1. 

Fig. 

2. 

Fig. 

3. 

Fil 

4. 

Fig. 

6. 

Fig. 

6. 

Fig. 

7. 

Fig. 

8. 

Fig. 

9. 

Fig. 

10. 

Fig. 

11. 

Fig. 

12. 

Fig. 

13. 

Fig. 

14. 

Fig. 

15. 

Fig 

16. 

Fig. 

17. 

Fig. 

18. 

Fig. 

19. 

Fig. 

20. 

Fig. 

21. 

Fig. 

22. 

Fig. 

23, 

Fig. 

24. 

Fig. 

26. 

Fig. 

26. 

Fig. 

27. 

Fig. 

28. 

Fig. 

29. 

Fig. 

30. 

Fig 

31. 

Fig. 

32. 

Female,  lateral  view. 

magnified  53  diameters 

Anterior  antenna,  female, 

126 

Anterior  antenna,  male, 

126 

Posterior  antenna, 

190 

Mandible  and  palp, 

380 

Alaxilla 

380 

Anterior  foot-jaw, 

380 

Posterior  foot -jaw, 

400 

Foot  of  firat  pair, 
Foot  of  third  pair, 

190 

190 

Foot  of  fourth  i>air. 

126 

Foot  of  fifth  pair— female, 

250 

Foot  of  fifth  pair— male, 

2B0 

Appendage  of  firet  abdominal  segment — male,   . 

250 

Part  of  abdomen,  and  caudal  stylets,      .    ' 

95 

Posterior  margin  of  abdominal  segment, 

380 

Female,  lateral  Wew — variety,    . 

53 

One  of  the  abdominal  segments— variety, 

190 

Tetragoniceps  hradyi,  nov.  sp. 

Female,  lateral  view,      . 

magnified  80  diametci-s. 

Anterior  antenna, 

It 

250 

Posterior  antenna, 

fi 

190 

Mandible  and  palp, 

t% 

250 

Maxilla, 

ti 

380 

?  Mouth, 

ti 

190 

Anterior  foot-jaw. 

f  1 

380 

Posterior  foot-jaw, 

a 

380 

Foot  of  first  pair. 

II 

190 

Foot  of  third  pair, 

11 

190 

Foot  of  fourth  pair, 
Foot  of  fifth  pair, 

f  1 

190 

11 

190 

Abdomen  and  caudal  stylets 

f ) 

.    90 

One  of  the  caudal  stylets 

J 

»» 

250 

Plate  X. 

?  Lickomolgxis  liUoralis,  nov.  sp.  <J 

Fig.  1.  Anterior  antenna. 

Fig.  2.  Posterior  antenna,           .... 

Fig.  3.  Mandible,            ..... 

Fig.  4.  Maxilla.     4  a.  Anterior  foot-jaw. 

Fig.  5.  Posterior  foot-jaw,           .... 

Fig.  6.  Foot  of  first  T>air  (inner  branch  minus  last  joint), 

Fig.  7.  Foot  of  fourth  pair,         .... 

Fig.  8.  Foot  of  fifth  mir,            .... 

Fig.  9.  Abdomen  and  caudal  stylets 


magnified  126  diameters. 

126 

190 

1 

190 

1 

190 

1 

126 

J 

126 

1 

280 

t 

190 

J 
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Oletodes  laiaj  nov.  sp,  9 


Fig. 
Fig. 
Fig, 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 
Fig. 


10,  Female,  dorsal  view, 

magnified  80  diameters. 

11.  Anterior  antenna, 

„      380 

12.  Posterior  antenna, 

n       500 

13.  Mandible  and  palp. 

„      760 

14.  Posterior  foot-jaw, 

„      600 

15.  Foot  of  first  pair, 

„       380 

16.  Foot  of  third  pair, 

n       380 

17.  Foot  of  fifth  pair, 

»       250 

18.  Foot  of  fifth  pair— variety, 

,.       250 

Tetragoniceps  macronyx^  nov»  sp. 


Fig.  19. 
Fig.  20. 
Fig.  21. 
Fig.  22. 
Fig.  23. 
Fig.  24. 
Fig.  25. 
Fig.  26. 
Fig.  27. 
Fig.  28. 


Fig.  I. 
Fig.  2. 
Fig.  3. 
Fig.  4. 
Fig.  5. 
Fig.  6. 
Fig.  7. 
Fig.  8. 
Fig.  9. 
Fig.  10. 
Fig.  11. 
Fig,  12. 


Female,  lateral  view, 

magn 

ified  160  diameters. 

Anterior  antenna — female, 

250 

Anterior  antenna  —male. 

250 

Posterior  antenna. 

760 

Anterior  foot-jaw. 

500 

Posterior  foot-jaw, 

250 

Foot  of  first  pair, 
Foot  of  fourth  pair, 

380 

190 

Foot  of  fifth  pair— female. 

600 

Foot  of  fifth  pair — male,i 

500 

Plate  XL 

LaopJumte  inopinaiat  nov.  sp 

w 

Female,  lateral  view, 

magnified  160  diameters. 

Male,  dorsal  view, 

160 

) 

Anterior  antenna— female, 

500 

Anterior  antenna— male, 

500 

Posterior  antenna, 

500 

Anterior  foot-jaw, 

500 

Posterior  foot-jaw, 

500 

Foot  of  first  pair, 

380 

Foot  of  thiixl  pair. 

500 

Foot  of  fifth  pair 

380 

One  of  the  caudal  stylets 

250 

One  of  the  body  segments, 

500 

1 

Thalcstris  harpactoiclcSy  Claus. 


Fig.  13.  Posterior  foot-jaw, 

Fig.  14.  Foot  of  first  pair, 

Fig.  15,  Foot  of  second  pair — male. 

Fig.  16.  Foot  of  fifth  pair— male, 


magnified  250  diameters. 
190        „ 
»         190        „ 
n         125        „ 


Cylindropsylhis  miTwr,  nov.  sp. 


Fig.  17.  Female,  dorsal  view, 
Fig.  18.  Anterior  antenna, 
Fig.  19.  Posterior  foot-jaw, 
Fig.  20.  Foot  of  first  jmir, 
Fig.  21.  Foot  of  second  pair, 
Fig.  22.  Foot  of  third  pair, 
Fig.  23.  Foot  of  fourth  pair. 
Fig.  24.  Foot  of  fifth  pair, 


magnified  80  diameters. 

250  „ 

760  „ 

380  „ 

380  „ 

380  „ 

380  „ 

190  ,. 
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lAchoTnolgus  condnnns^  nov.  sp. 


Fig,  25.  Female,  dorsal  view, 

Fig.  26.  Anterior  antenna, 

Fig.  27.  Posterior  antenna, 

Fig.  28.  Anterior  foot-jaw 

Fig.  29.  Posterior  foot-jaw, 

Fig.  30.  Foot  of  first  pair, 

Fig.  31.  Foot  of  fourth  imr, 

Fig.  32.  Foot  of  fifth  pair, 

Fig.  33.  Abdomen  and  caudal  stylets, 


magnified  60  diameters. 
190 
190 
500 
500 
125 
126 
500 
195 


Fig. 
Fig. 
Fig. 
Fig. 
Fig, 
Fig. 
Fig. 
Fig. 
Fig. 
Fig.  10. 
Fig.  11. 
Fig.  12. 
Fig.  13. 
Fig.  14. 
Fig.  15. 
Fig.  16. 
Fig.  17. 


PlATB  XII. 

Tetragoniceps  incertuSj  nov.  sp. 


Female,  lateral  view, 
Male,  dorsal  view, 
Anterior  antenna,  female, 
Anterior  antenna,  male, 
Posterior  antenna, 
Mandible  and  palp, 
Maxilla,  . 
Anterior  foot-jaw 
Posterior  foot-jaw, 
Foot  of  first  pair, 
Foot  of  second  pair — female, 
Foot  of  second  pair — male, 
Foot  of  third  pair — female. 
Foot  of  third  pair — male, 
Foot  of  fourth  pair, 
Fifth  pair  of  feet— female. 
Foot  of  fifth  pair — male. 


magnified  80  diameters* 
80 
250 
250 
760 
380 
380 
500 
500 
380 
380 
380 
380 
380 
380 
380 
380 


Parmmsochra  dubia. 


Fig.  18.  Female,  dorsal  view, 

Fig.  19.  Male,  dorsal  ^iew, 

Fig.  20.  Anterior  antenna,  female. 

Fig.  21,  Anterior  antenna,  male, 

Fig.  22.  Posterior  antenna. 

Fig.  23.  Mandible, 

Fig.  24.  Mandible  palp,   . 

Fig.  25.  Maxilla,  . 

Fig.  26.  Anterior  foot-jaw, 

Fig.  27.  Posterior  foot-jaw. 

Fig.  28.  Foot  of  first  pair, 

Fig.  29.  Foot  of  second  pair, 

Fig,  30.  Foot  of  fourth  pair. 

Fig.  31.  Foot  of  fifth  pair — female. 

Fig.  32.  Foot  of  fifth  pair— male, 


magnified  125  diameters, 
125 
500 
500 
760 
760 
760 
600 
760 
760 
500 
500 
500 
500 
600 


Fig.  1. 

Fig.  2. 

Fig.  3, 

Fig.  4. 

Fig.  5. 

Fig.  6. 

Fig.  7. 

Fig.  8. 

Fig.  9. 

Fig  10. 

Fig.  11. 


Plate  XIII. 

Cylindropsyllus  Icems,  Brady. 

Female,  lateral  view, 

.      magnified  80  diameters 

Male,  lateral  view, 

80 

Anterior  antenna— female, 

,       250 

Anterior  antenna — male. 

,       250 

Posterior  antenna. 

,       250 

Mandible  and  palp, 

,       500 

?  Maxillae  and  mouth,     . 

,       500 

?  Rabium, 

,       500 

Anterior  foot-jaw,  side  view. 

,       760 

,,            ,,        front  view. 

.       570 

Posterior  foot-jaw, 

,       500 
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Fig.  12.  Foot  of  first  pair, 

Fig,  13.  Foot  of  second  pair — male, 

Fig.  14.  Foot  of  third  pair — male, 

Fig.  15.  Foot  of  fifth  pair — female, 

Fig.  16.  Foot  of  fifth  pair — male, 

Fig.  17.  Appendage  of  first  abdominal  segment — male, 

^'ig.  18.  Structure  of  carapace,  highly  magnified. 


magnified  250  diameters. 
250 
250 
500 
380 
380 


Neohradya  peclmifer,  nov.  gen.  et.  sp. 


f 


Fig.  19. 
Fig.  20. 
Fig.  21. 
Fig.  22. 
Fig.  23. 
Fig.  24. 
Fig.  25. 
Fig.  26. 
Fig.  27. 
Fig.  28. 
Fig.  29, 
Fig.  30. 
Fig.  31, 
Fig.  32. 


Male,  dorsal  view, 
Female,  lateral  view, 
Anterior  antenna — fema] 
Anterior  antenna — male, 
Posterior  antenna, 
Mandible  and  palp, 
Maxilla, 

Anterior  foot-jaw, 
Posterior  foot-jaw, 
Foot  of  first  pair, 
Foot  of  second  pair. 
Foot  of  fourth  pair, 
Foot  of  fifth  pair — fern 
Foot  of  fifth  pail- — male, 


magn 


iiied  53  diameters. 
53 
190 
190 
380 
190 
340 
340 
510 
225 
225 
225 
340 
340 
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IV.— CONTRIBUTIONS  TO  THE  LIFE-HLSTORIES  AND  DE- 
VELOPMENT  OF  THE  FOOD  AND  OTHER  FISHES.  By 
Professor  M^Intosu,  M.D.,  LL.D.,  F.R.S.,  F.R.S.K,  St  Andrews 
Marine  Laboratory.     (Plates  XIV.-XVII.) 
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1.  General  Remarks. 


At  present  the  observer  in  this  country  has  laboriously  to  search  the 
seas  for  his  specimens  of  the  earlier  conditions  of  the  food-fishes,  findin*?  a 
stage  here  and  another  there;  and  the  whole  task  of  identifying  yomig 
forms,  which  closely  simulate  each  other  at  this  period,  and  whose  rate  of 
growth  is  irregular,  is  thrown  upon  him.  Under  these  circumstances 
progress  is  somewhat  slow,  and  misinterpretations  not  uncommon.  Yet  all 
this  might  have  been  avoided  if  the  appeal  for  a  few  inexpensive  open-air 
tanks  (where  they  can  best  be  supervised)  had  been  granted.  Then  the 
ova  would  have  been  placed  under  nearly  natural  conditions,  and  the 
history  of  the  several  species  of  food-fishes  rapidly  and  accurately  followed. 
Yet,  perhaps,  the  satisfaction  derived  from  the  occassional  appearance  of 

important  links— even  though  they  occur  only  at  long  intervals does 

much  to  solace  the  observer  under  existing- circumstances. 

The  present  season  has  been  productive  of  several  interesting  additions 
to  our  knowledge  of  the  pelagic  eggs  of   the  food-lishes,  a  result  in  a 
large  measure  due  to  the  sympathy  and  energy  of  the  Scientific  Secretary 
of  the  Board,  who  has  spared  no  effort  to  fill  in  the  gaps  in  this  depart- 
ment.    The   list   of   the  eggs  of   British  food-fishes   which   have   been 
developed  has  thus  been  extended  ;  those  which  for  the  first  time  have 
been  fully  described,  figured  and  hatched  at  St  Andrews  (and  by  that 
expression  is  meant  in  this  country)  are,  in  the  case  of  pelagic  eggs  the 
following  species  :— frog-fish,  grey-gurnard,  dragonet,  cod,  haddock   whit- 
ing, poor-cod,  hug,  torsk,  long-rough  dab,  turbot  (partly),  brill,  sail-fluke 
plaice,  lemon-dab,  flounder,  sole,  dab  and  sprat,  while  not  a  few  othera 
have  been  examined  and  figured  for  the  fii-st  time,  or  additional  informa- 
tion about  them  gained,  such  a«  the  pelagic  eggs  of  the  lesser  weever 
bib,  green  cod,  pollack,  rockling,    halibut,  Midler's  topknot,   solenette 
craig-fluke,  mackerel,  &c.,  besides  various  undetermined  eggs  and  larva 
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Of  non-pelagic  or  demersal  eggs  those  for  the  first  time  accurately 
described  and  figured  are : — short-spined  Cottus^  long-spined  Cottus, 
armed  bull-head,  lump-eucker,  Montagues  sucker,  wolf-fish;  shanny 
(ovarian  eggs),  gunnel,  sand-eel,  and  sand-launce.  Other  forms  specially 
dealt  with  in  this  group  are  goby,  sea-bream,  bimaculated  sucker, 
viviparous  blenny,  fifteen-spined  stickleback,  threespined  stickleback, 
salmon,  herring,  and  myxine,  while  the  ovariau  eggs  of  many  others,  such 
as  the  eel,  conger,  Yarrell's  blenny,  &c.,  have  also  been  under  observation. 

2.  Remarks  on  Young  Pleuronectids. 

In  the  Researches*  it  was  mentioned  that  a  small  egg  (F),  with  a 
single  oil-globule,  and  from  034  to  -036  inch  long,  was  captured  by  the 
'i  trawl-like  tow-net,  at  the  bottom,  in  the  early  part  of  May,t  and  for  some 

f  time  thereafter.     It  was  figured  in  PI.  V.  fig.  4,  the  embryo  being  well 

advanced.  The  character  of  the  pigment  and  the  reticulated  appearance  of 
the  embryo  were  distinctive.  The  larval  form,  after  extrusion,  was  also 
figured  (PI.  XVII.  fig.  1) ;  it  measured  a  tenth  of  an  inch,  and  bad  yellowish 
pigment  along  the  marginal  fin  dorsally  and  ventrally,  with  blackish 
chromatophores.  The  general  surface  of  the  body,  the  head  and  yolk-sac,  are 
dotted  with  yellowish  pigment,  and  a  few  black  chromatophores  ai*e  present 
in  the  yolk  and  under  the  oil-globule.  No  pigment  appears  in  the  eyes. 
The  oil-globule  is  situated  inferiorly,  distinctly  behind  the  middle  of  the 
yolk-sac,  while  a  considerable  interval  exists  between  it  and  the  posterior 
border  of  the  latter.  Moreover,  the  entire  surface  of  the  larval  fish  is 
covered  with  a  somewhat  coarse  reticulation  of  cells  with  nuclei,  which  do 
not  occur  at  the  centre  of  the  cells,  but  at  their  margins.  On  the  third 
day  the  distribution  of  the  pigment  was  more  general,  but  the  mouth  had 
not  yet  opened. 

The  larval  fish  was  kept  till  the  yolk  and  oil-globule  had  disappeared. 
The  chief  change  was  the  more  conspicuous  nature  of  the  yellowish  chro- 
matophores along  the  margin  of  the  dorsal  fin.  The  head  also  assumed  9, 
deeper  yellow  hue  from  the  pigment  over  the  brain,  and  the  body  is 
eovered  with  many  minute  yellow  chromatophores  mingled  with  black. 
The  pectorals  are  tipped  with  yellow,  and  have  the  streaked  mesoblastic 
basal  region.  The  eyes  are  greenish-silvery.  The  mouth  is  now  widely 
open.    It  was  then  remarked  that  at  this  stage  it  resembled  a  Pleuronectid. 

The  same  egg  was  alluded  to  last  year  |  as  occurring  in  May  and  June, 
and  by  no  means  uncommon  in  the  bottom  tow-nets.  It  was  observed 
that  the  oil-globule  is  comparatively  small  (about  '1524  mm.,  or  a  little 
more),  somewhat  like  that  of  the  topknot,§  that  the  vent  occurs  a  short 
\  distance  behind  the  yolk-sac,  and  that  the  egg  and  larva  probably  pertain 

to  a  fish  by  no  means  infrequent  in  the  neighbourhood.  The  occurrence 
of  many  examples  last  summer,  after  the  publication  of  the  foregoing 
remarks,  both  at  surface  and  bottom,  and  a  more  careful  consideration  of 
its  relatiopships,  enabled  us  to  come  to  the  conclusion  that  it  closely 
approached  the  egg  of  the  turbot^  though  differing  in  certain  details. 

Moreover,  Dr  Fulton  most  courteously  forwarded  at  various  times 
portions  of  the  ovaries  of  the  turbot,  so  that  eggs  more  or  less  ripe 
could  be  contrasted  with  the  foregoing ;  and  further,  many  fine  specimens 
of  turbot  from  Iceland  and  other  northern  parts  were  examined  somewhat 
later  on  the  Pontoon  at  Grimsby.  The  ovarian  egg  of  the  turbot, 
approaching  maturity  (PL  XIV.  fig.  1),  was  thus  obtained,  the  centre  of  the 

•   Trans,  Boy.  >Voc.  Edin.,  vol.  xxxiii.  part  8,  Feb.  1890. 

t  This  year,  for  instance,  the  first  egg  with  embryo  fully  half  round  the  yolk  was 
procured  in  the  bottom  net  of  the  '  Garland '  in  St  Andrews  Bay  on  30th  April. 

X  NirUk  Ann.  Eeparl,  p.  321,  pi.  xlii.  tigs,  4  and  6,  1891, 

§  Op.  cU. ,  vol.  xxxiii. ,  p.  852,  PI.  i.  fig.  6.  The  larger  size  of  this  eg^  alone  prevented 
our  associating  it  with  the  specimens  rcferr'-^  ff^  (F).     It  inny  have  bi?cn  softened. 


of  the  Fishery  Board  for  Scotland,  275 

egg  being  filled  with  yolk-spheres, — that  is,  before  the  final  change  to  the 
translucent  pelagic  condition  had  taken  place.  As  a  result  of  these 
observations  it  would  appear  that  the  turbot  spawns  off  the  East  Coast 
sparingly  at  the  end  of  April  and  iu  May,  and  more  abundimtly  in  June 
and  July.  Few  of  the  turbot  from  Iceland  were  very  ripe  towards  the  end 
of  June,  though  many  had  a  few  translucent  eggs  here  and  there.  All 
observations  up  to  date  seem  to  show  that  the  spawning  season  of  a  given 
species  is  earlier  in  the  south,  and  gets  later  as  we  proceed  northward. 
The  spawxdng-period  just  mentioned  would  appear  to  coincide  with  the 
occurrence  in  deep  water  of  the  unknown  post- larval  forms,  hereafter  to 
be  described,  but  such  post-larval  and  young  forms  are  occasionally  to  be 
found  near  shore,  as  in  the  neighbourhood  of  the  *  Traith '  or  Turbot-Hole 
in  the  Forth. 

It  is  interesting  that  the  majority  of  the  ova  captured  by  the  tow-nets 
in  St  Andrews  Bay  had  embryos  far  advanced,  apparently  indicating  that 
they  had  been  carried  by  currents  a  considerable  distance,  a  supposition 
perhaps  borne  out  by  the  actual  distribution  of  the  swiults  (i.e.,  mature 
fishes)  in  the  neighbourhood. 

An  egg  (of  the  doubtful  form  F)  at  an  early  stage  of  advancement 
(9th  Jidy  1891)  is  shown  in  PI.  XIV.  fig.  2,  the  blastoderm  having 
spread  out  as  it  proceeds  to  envelop  the  yolk.  The  perivitelline 
space  is  small,  and  sometimes  the  exterior  of  the  zona  is  slightly 
roughened  from  adherent  particles.  In  one  somewhat  older,  fig.  3, 
8th  July  1891,  a  peculiar  constriction  is  observed,  as  if  the  blastoderm 
were  compressing  the  yolk  before  the  closure  of  the  blastopore,  but 
the  latter  is  already  closed.  On  focussing  deeply,  several  vesicles  and 
granules  (a)  are  visible.  Next  day  (9th)  a  slightly  yellowish  tinge  is 
visible  over  the  embryo  and  yolk,  and  the  latter  presents  minute  granules 
with  processes,  the  precursors  of  the  pigment-specks.  The  lenses  are 
distinct,  and  the  caudal  end  of  the  embryo  projects  (PI.  XIV.  fig.  4)  with 
several  large  vesicles  (Kupffer's)  in  front  of  it.  Protoplasmic  processes 
stretch  from  the  pectoried  region.  On  the  12th  the  heart  pulsated  actively 
(60  per  minute),  though  the  impression  in  regard  to  certtun  ova  was  that 
the  action  of  the  heart  was  somewhat  later  in  being  manifested  than  in 
the  cod.  The  reticulated  papillose  condition  of  the  surface  of  the  yolk  is 
also  visible.  Active  movements  of  the  embryo  take  place,  and  it  rolls 
and  twists  in  the  egg.  After  the  appearance  of  the  otoliths  the  cuticular 
surface  over  the  eye  shows  the  same  papillose  condition  as  that  character- 
istic of  the  yolk,  and  the  embryo  constantly  changes  its  position  (PI.  XIV 
fig.  6).  The  site  of  the  oil-globule  in  a  lateral  view  of  the  egg  at  a  some- 
what earlier  stage  is  shown  in  fig.  5.  At  the  former  stage  (tig.  6)  the 
liind-gut  is  distinct,  but  the  anus  is  closed.  The  ring  of  protoplasm 
around  the  fixed  oil-globule  is  well  marked,  and  the  yolk  is  considerably 
less.  These  ova  are  not  quite  round,  one  diameter  often  exceeding  the 
other,  so  that  they  appear  slightly  ovoid. 

The  larva  has  already  been  described  in  the  Researches  (p.  835), 
and  it  is  only  necessary  to  note  certain  features.  The  pigment  is  deep 
gamboge  yellow,  and  a  patch  occurs  about  the  middle  of  the  tail.  The 
same  yellowish  pigment  suffuses  the  snout,  eyes,  and  sides  of  the  body,  but 
does  not  at  first  go  into  the  marginal  fin.  It,  however,  tints  the  under 
surface  of  the  head  and  the  upper  part  of  the  yolk-sac.  A  few  black 
diromatophores  accompany  the  yellow.  By  transmitted  light  the  pij^- 
ment  is  very  deep,  almost  approaching  orange.  The  pectoral  is  small. 
Traces  of  two  slight  folds  of  skin  are  occasionally  seen  from  the  oil-globule 
forward  on  each  side  of  the  yolk.  The  notochord  seems  to  be  multi- 
columnar.  Professor  Prince's  figure  {Researches^  pi.  xvii.  fig.  4)  is 
evidently  from  a  larva  much  better  matui-ed  before  hatching.  In  a 
paper  recently  (Dec.  1891)  communicated  to  the  Royal  Dublin  Society, 
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and  which  I  had  the  privilege  of  pernsing,  Mr  E.  W.  L.  Holt  has 
pointed  out  that  the  unkDown  egg  (F),  with  the  oil-globule  and  its  larval 
and  post-larval  stages,  described  in  the  Researclies,  though  approaching 
the  egg  and  young  of  the  turbot,  yet  presented  certain  differences.  This 
conclusion,  as  already  stated,  had  been  held  at  St  Andrews,  at  first 
mainly  by  the  fact  that  the  pelagic  egg  of  every  other  common  pleuro- 
nectid  had  been  determined,  that  an  egg  occurring  not  unfrequently 
throughout  the  season  must  belong  to  a  form  well  known  in  the 
neighbourhood,  and  subsequently  by  the  appearance  of  the  egg  in  the 
ripe  turbot.  It  is  true  the  ripe  ova  of  a  turbot  of  12  lbs.  were  seen 
during  the  trawling  expeditious  of  1884  (10th  July),  but  in  the  "midst 
of  many  duties  in  the  open  sea,  all  that  could  be  done  then  was  to  see  that 
they  were  pelagic,  and  consign  them  to  spirit,  especially  as  no  male  could 
be  procured  for  fertilisation.*  It  was  observed  that  the  eggs  were  small, 
only  a  little  larger  than  those  of  the  rockling,  aftd  the  embryos,  many  of 
which  were  hatched  from  pelagic  ova  of  the  same  appearance,  captured 
by  the  tow-net  on  the  spot,  were  likewise  small. . 

Mr  Holt  found  that  at  St  Andrews  the  eggs  termed  F,  in  July 
and  August  had  a  diameter  of  "82,  and  that  of  the  oil-globule,  '11  mm. 
A  single  egg  obtained  in  Valencia  harbour  on  the  27th  March  meaf^ured 
•75  mm.,  the  diameter  of  the  oil-globule  being  '15  mm.  Moreover,  he 
hatched  this  egg,  and  found  that  the  larva  agreed  with  species  F,  figured 
in  the  Researches,  He  points  out,  however,  that  in  his  larval  fish  the 
anus  did  not  at  first  reach  the  edge  of  the  marginal  fin,  but  this  condition 
was  not  noticed  by  Professor  Prince  or  myself,  though  it  may  readily 
have  been  overlooked.  Mr  Holt  gives  the  length  of  the  larva  as  2*51  mm. 
*From  the  snout  to  the  imperforate  anus  is  l*  mm.,  and  an  interval  of 

*  'U  mm.  6e[)arates  the  latter  from  the  hinder  margin  of  the  yolk.     The 

*  notochord  is  multicolumnar.'  When  two  days  old  *the  total  length  is 
'  3*57  mm.,  of  which  the  preanal  region  occupies  1*37  mm.     An  interval 

*  of  '21  mm.  separates  the  anus  (now  marginal)  from  a  perpendicular  from 
'  the  hind   margin  of  the  yolk.     A  great  increase  has  taken  place  in 

*  the  breadth  and  extent  of  the  marginal  fin,'  so  that  the  larva  now  has 
the  characteristic  appearance  of  a  pleuronectid.  *  The  separation  of  the 
/  rectum  and  yolk  appears  to  indicate  a  relationship  to  a  sinistral  rather 

*  than  a  dextral  form  (c/.  Agassiz  and  Whitman,  RhomhoidichthySy  and 
'  Eaffaele,  Rhombus  lemsy  On  the  other  hand,  he  finds  that  die  ripe 
unfertilised  ova  of  the  turbot  vary  from  -99  to  1*06  mm.,  and  the  oil- 
globule  from  '20  to  21  mm. 

In  the  Researches,  at  p.  846,  a  post-larval  form,  not  uncommon  in  deep 
water,  is  described,  and  the  suggestion  that  this  sinistral  pleuronectid 
may  be  the  turbot  was  thrown  out.  As,  however,  no  continuous  series 
from  these  up  to  the  undoubted  young  turbot  has  been  obtained,  consider- 
able dubiety  remains,  indeed,  from  the  progress  made  by  the  right  eye,  it 
would  seem  to  pertain  to  a  smallerfish  than  the  turbot,  possibly  the  topknot^ 
an  opinion  shared  by  Mr  Holt.  It  is  a  remarkable  fact,  indeed,  that  up  to 
this  period  the  life-history  of  so  important  a  fish  as  the  turbot  should  present 
so  many  blanks.  The  same  forms  were  obtained  in  considerable  numbers 
by  Mr  Holt  during  his  recent  work  off  the  west  coast  of  Ireland,  and  he 
has  been  enabled  to  give  reliable  drawings  from  life,  and  thus  record 
more  accurately  their  form  and  coloration.  Little,  however,  can  be  added 
to  the  description  of  these  early  forms  up  to  9  mm.  Mr  Holt  likewise 
could  make  out  no  spines  on  the  otocystic  region,  such  being  present  in 
the  young  of  another  young  form  appiirently  connected  with  the  brill.  In 
PL  XIV.  fig.  7,  the  early  post-larval  stage  of  this  sinistral  pleuronectid  is 
figured,  unfortunately,  from  a  somewhat  softened  spirit-preparatioUj  and 

*  By  treating  these  eggs  with  spirit,  acetic  acid  and  camphor,  the  oil-globule  is 
easily  observed. 
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it  is  younger  than  that  described  on  p.  845  of  the  Research  en,  both, 
however,  being  procured  at  the  same  time,  viz.,  30th  Auguat  1886.  It 
measures  4*5  mm.  in  spirit.  The  embryonic  tail  is  still  conspicuous,  but 
the  caudal  rays  are  developing  rapidly  beneath  it.  On  the  10th  July 
1890  a  somewhat  older  stage  was  captured  iu  the  bottom-net  in  8t 
Andrews  Bay,  and  is  figured  in  the  fresh  (not  living)  condition  in  PL  XIV. 
fig.  8.  Mr  Holt,  who  has  examined  the  figure,  recognises  it  as  the  form 
he  met  with  on  the  west  coast  of  Ireland,  and  it  appears  to  correspond 
with  those  got  in  former  years  in  deep  water  off  the  east  coast  of  Scotland. 
The  dark  pigment,  as  Mr  Holt  points  out,  is  confined  to  the  posterior 
region  of  the  body. 

The  descriptions  of  the  various  subsequent  stages  need  not  be  repeated, 
but  a  figure  (PI.  XIV.  iig.  10)  of  the  young  fish  with  the  right  eye  touching 
the  ridge  is  necessary  for  continuity.  At  this  stage  it  measures  in  spirit 
about  5  nim.,  those  at  6  mm.  presenting  little  change.  The  caudal  has 
now  attained  larger  proportions. 

Mr  Holt,  in  describing  a  specimen  6  mm.  in  length,  mentions  that  he 
believed  that  *in  life  a  profuse  pale  yellow  pigmentation  was  present  every- 

*  where  but  on  the  marginal  lius,'  though  he  adds  the  caution  that  he 
liad  only  his  memory  to  rely  on  at  this  stage.  In  older  specimens  he  had 
no  doubt.     No  separate  chromatophores  could  be  seen,  'so  that  the  yellow 

*  tint  may  have  been  dne  to  a  coloration  of  the  tissues,  though  I  do  not 

*  think  this  was  the  case.'     *  Whilst  the  commencement  of  the  post-anal 

*  region  is  little  pigmented,  the  middle  is  profusely  speckled,  both  on  body 

*  and  marginal  fins,  with  minute  stellate  chromatophores.  A  few  rounded 
'  chromatophores  occur  also  on  the  anterior  parts  of  the  dorsal  and  ventral 

*  fins,  and  about  the  sides  of  the  body.  The  eyes  are  black,  and  there  is 
'  a  little  pigment  on  the  top  of  the  hind-brain,  and  between  that  structure 

*  and  the  notochord.'  Chromatophores  also  occur  on  the  jaws,  ventral  line, 
renal  region,  and  other  parts.  At  9*5  mm.  (PL  XIV.  fig.  11)  the  right  eye 
IB  on  the  ridge,  and  the  embryonic  tail  is  much  diminished  ;  moreover,  the 
pelvic  fins  are  visible  as  minute  processes  inferiorly.  Careful  examination 
of  the  otocysts  of  such  an  example  show  only  a  very  slight  thickening  at 
two  points,  viz.,  superiorly  over  the  canals,  and  inferiorly  over  the  otoliths. 
No  spines  are  visible.  Such  a  form,  therefore,  differs  materially  from  the 
brill-like  post-larval  pleuronectid. 

In  two  specimens  of  this  stage  procured  by  the  *  Garland  ^  on  Smith 
Bank,  ofi' Caithness,  28th  June  1889,  the  right  or  future  under-surface  is 
(in  spirit)  minutely  flecked  all  over  with  black  points,  while  the  right 
presents  only  a  trace  of  such,  cbiefly  posteriorly,  A  median  black  line 
occurs  on  the  oblique  region  of  the  abdomen,  behind  the  pelvic  fins,  which 
are  ulso  speckled  with  black  ])igment-touches.  They  measured  J  0*5  and 
11  mm., — the  rays  in  the  former  being  1).  89,  A.  64,  and  in  the  other  D. 
79  and  A.  57  —  such  approaching  the  condition  in  the  topknot 
(Zeu^opterus  puiidattis). 

The  foregoing  stages  were  procured  in  considerable  numbers  during  two 
seasons,  by  the  courtesy  of  the  Fishery  Board,  in  the  '  Garland,'  viz.,  about 
15  miles  S.E.  of  the  Island  of  May,  on  Au;-;ust  30,  1886,  with  the 
large  mid  water  net  at  25  fathoms,  in  water  32  fathoms  deep  ;  and  again, 
on  the  21st  July  1887,  St  Abb's  Head  bearing  about  14  miles  S.S.W., 
with  the  mid  water  net  at  27  fathoms,  in  water  32  fathoms  deep.  All 
were  characteristically  '  buft''  coloured,  with  the  tip  of  the  snout  yellowish, 
while  both  sides  were  minutely  speckled  with  black  points.  In  tliose 
with  the  eyes  on  the  left,  indications  of  five  or  six  dark  bands  occur  on 
the  dorsal  and  anal  fins,  and  the  eyes  have  dark  pigment.  These  delicate 
forms  generally  cling  to  the  meshes  of  the  net,  as  if  they  had  been  com- 
pressed and  killed  by  the  currents,  just  as  the  larger  and  stronger  young 
salmon  are  against  the  perforated  zinc  of  the  sluices  at  Stormontfield. 
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If  the  rays  of  the  dorsal  and  anal  fins  of  these  specimena  be  ezamiaed, 
the  following  approximative  results  are  obtained  :  * — 

Total  length.               Dorsal.  Anal. 

6-5  mm.                     65  60 

6-5f  „                        64  62 

7  „                        64?  52?  (injured) 
7-5    „                         83  63 

8  „                        88  46  ?  (injured) 
8-5    „                         77  67 

9  „                         63  52 

9       „  76  42?  (injured) 

9       „  82  66 

9-5    „  83  61 

11     „  64  52 

The  diversities  in  the  number  of  rays  in  such  examples  would  lead  to 
the  supposition  either  that  the  young  of  several  forms  (other  than  turbot 
and  brill)  were  included  in  the  list,  or  that  considerable  changes  ensue 
during  growth.  So  far  as  experience  of  other  Teleosteans  goes,  there 
is  nothing  unusual  in  the  congregation  of  the  post-larval  and  young 
forms  allied  to  the  turbot  and  brill ;  and,  moreover,  the  close  resem- 
blances which  such  fishes  may  show  in  their  early  condition  has  a 
parallel  iu  the  case  of  the  cod,  haddock,  and  whiting,  but  especially  the 
two  former.  On  the  other  hand,  it  has  formerly  been  pointed  out  J  that, 
in  regard  to  the  wolf -fish  (Anarrhkhas\  remarkably  little  variation  occurs 
between  the  osseous  rays  of  the  young  form  and  those  of  the  adult,  71 
being  present  in  the  dorsal  of  the  young,  measuring  about  |  inch,  and 
the  same  number  in  the  adult,  about  3  feet  in  length. 

Further,  the  uncertainty  of  the  species  we  are  dealing  with  must  be 
borne  in  mind.  As  the  younger  forms  show  fewer  rays,  it  is  possible  also 
that  additions  may  occur  to  these  in  the  earlier  stages,  both  anteriorly 
and  posteriorly. 

In  the  examples  forwarded  by  Mr  Holt  from  the  coast  of  Donegal,  and 
procured  in  May  1891,  in  deep  water  (29  faths.,  <fec.),  the  larger  (about 
8*5  mm.)  had  D.  63,  A.  57.  Mr  Holt,  however,  explains  in  a  letter  that 
the  discrepancy  between  the  rays  of  such  examples  and  those  of  the 
adult  turbot  and  brill  with  which  they  were  for  the  moment  compared,  is 
somewhat  greater  than  in  other  pleuronectids,  since  the  dorsal  often  showed 
80  +  and  the  anal  60  + .  In  regard  to  this  divergence  in  the  number  of 
rays,  he  indeed  raises  the  question  whether  his  young  forms  (buff- 
coloured)  may  not  belong  to  one  of  the  topknots,  viz.,  Zetigoptems  punc- 
iatiiSf  Z.  norvegicua^  and  Z.  unimaculatus.  No  continuous  series  of  the 
subsequent  stages  having  been  observed,  the  species  to  which  these  forms 
must  be  relegated  is  at  present  in  uncertainty. 

Turning  now  to  the  turbot,  it  is  found  that  the  earlier  stages  are  in- 
volved in  considerable  obscurity,  especially  those  under  12  mm.  In  these 
stages  it  either  takes  to  the  ground  in  deep  water  and  remains  there,  or, 
having  gone  downward,  afterwards  seeks  the  shallows  inshore.  So  far  ba 
my  experience  goes,  the  subsequent  stages  have  been  procured  in  the  tow- 
nets  inshore,  in  trawls  in  the  same  region,  by  the  hand-net  at  the  margin 
of  the  tide  on  sandy  beaches,  or  by  the  seine  or  other  net  on  the  same 
shores.  Of  course  it  is  possible  that  some  remain  on  the  ground  (in  deep 
water)  on  which  they  were  when  the  metamorphosis  occurred,  while  the 
young  from  the  pelagic  eggs — swept  inshore  by  the  currents — simply 
developed  where  they  were  carried.       It   is,   at  any  rate,   a  fact  that 

*  I  am  indebted  to  my  assistant,  Mr  W.  E.  Collin  go,  for  carefully  calculating  these 
and  other  fin -rays, 
t  Mr  Holt  gives  in  the  cose  of  one  Q'6  mm.  70  rays  in  the  dorsal  and  65  in  the  anal. 
X  Researches,  p.  892. 
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young  turbot,  from  1  up  to  5  inches,  are  abundant  near  the  tidal  margin 
on  sandy  beaches ;  that  the  older  forms,  from  5  to  11  inches,  are  plentiful 
in  somewhat  deeper  water  in  sandy  bays,  such  as  that  of  St  Audrews ; 

while  the  mature  adults  are  met  with  only  in  the  deeper  water,  in  general 
beyond  the  three-mile  limit.  It  is  interesting  to  note  the  indej^endcnt 
remarks  of  Mr  Holt  on  this  subject.  They  came  into  my  hands  after  the 
foregoing  was  written.     He  writes* — *  This  table,  so  far  as  it   goes,  ap- 

*  pears  to  show  that  no  mature  turbot  penetrate  into  quite  such  shallow 
'  water  as  some  of  the  immature  forms,  and  also  that  no  immature  forme 

*  get  into  such  deep  water  as  a  proportion  of  the  mature.     It  Would  also 

*  appear  that  the  closing  of  waters  within  the  10-fathom  line  would  pro- 

*  tect  a  very  large  proportion  of  the  immature  forms,  though,  at  the  same 
'  time,  in  the  case  of  such  places  as  Loch  S willy,  a  large  number  of  fine 

*  Hsh  might  be  prevented  from  reaching  the  market.     Fulton  is  of  opinion 

*  that  on  the  East  Coast  the  majority  of  the  young  turbot  are  on  the  off- 

*  shore  grounds.     It  seems  to  me  that  the  evidence  is  all  to  the  contrary. 

*  Fulton  finds  a  difficulty  in  accepting  the  statement  that  "  thousands  of 

*  **  young  turbot  may  be  found  at  some  places  in  the  shallow  waters  and 
'  "  pools  on  the  beach,  and  that  they  are  largely  destroyed  by  shrimp- 

*  "  fishci-s." 

*  I  have  myself  taken  turbot  about  2  inches  long  at  the  sandy  margin, 

*  at  half -tide,  opposite  the  laboratory  at  St  Andrews,  whenever  I  made 

*  use  of  a  fine  seine-net  at  that  place  (in  September  and  October),  and  do 

*  not  doubt  that  such  smaller  forms  as  Buckland  describes  occur  there  in 

*  the  earlier  part  of  the  year.     I  have  (off  the  west  coast  of  Ireland)  found 

*  a  nmuber  of  minute  post-larval  forms,  ranging  from  J  to  /^  inch,  which 

*  appear  to  me  to  belong  to  the  turbot ;  they  occurred  at  various  depths 
'  between  10  and  32  fathoms.     I  believe  that  after  the  completion  of  the 

*  post-larval  period  the  young  turbot  at  once  approach   the  margin,  and 

*  reach  it  before  the  end  of  the  first  year  of  their  life.     Otherwise,  I  do 

*  not  see  how  the  absence  of  intermediate  forms  from  our  collections  is  to 

*  be  accounted   for.     They  do  not   occur   amongst   the   youug  plaice  in 

*  shallow  water,  nor  amongst  the  young  dabs,  which  extend  into  depths 

*  of  about  30  fathoms,  nor  in  the  deej>er  water — down  to  80  fathoms — 

*  frequented  by  the  young  of  the  witch,   pole-dab,  lemon-dab,  and  long 

*  rough-dab.     We  have,  in  fact,  no  record  of   their  occurrence  except  at 

*  the  margin.* 

My  own  experience  up  to  date  is  stated  in  the  Report  to  Loud  Dal- 
housie's  Commission,!  and  also  in  the  preceding  pages.  The  young  turbot 
of  the  stages  beyond  10  mm.  are  generally  found  at  the  margin  of  tlio 
beach,  or  in  the  surface  tow-nets  close  inshore,  the  smaller  forms  in  the 
pelagic  condition,  the  larger  (about  2  inches),  as  Mr  Holt  says,  in  the 
seines  used  from  the  beach,  while  those  of  5  or  6  inches  occur  in  the 
salmon  stake-nets  on  the  west  sands.  The  older  forms,  from  9  to  11 
inches,  abound  further  out,  and  formerly  were  caught  by  the  various 
kinds  of  trawlcra.  It  is  rare  that  a  large  turbot  is  found  in  the  bay,  and, 
so  far  as  known,  never  in  the  ripe  condition.  As  a  rule,  .such  large 
examples  are  out  of  condition  and  useless  as  food. 

In  comparing  the  foregoing  form  with  the  brill  it  is  found  that  the 
latter  in  Scottish  waters  spawns  considerably  earlier  than  the  turbot,  and, 
as  formerly  shown  by  Ratfaele,  Holt,  and  myself,  the  egg  is  much  larger. 
We  have  not  yet  been  able  to  rear  the  young  from  the  ova  to  such  a 
stage  as  to  place  the  life-history  beyond  doubt,  but  Mr  Holt  has  recently 
procured  many  examples  of  a  post-larval  form  off  the  west  coast  of 
Ireland,  which  seems  to  be  the  earlier  condition  of  the  species  just  men- 
tioned— especially  as  they  show  well-marked  otocystic  spines  and  other 

•  J^eport  of  the  Council  of  the  Uoy.  Ikih.  Soc,  1891,  pp.  291  and  295. 
t  Page  360,  1884. 
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features  which  link  them  on  to  the  older  forms.  Mr  Holt's  descriptions 
and  figures  will  soon  be  published,  but  it  may  be  noted  that,  besides  the 
form  of  the  head  and  the  otocystic  spines,  the  abdomen  has  a  median  and 
two  lateral  pigment-bands  which  seem  to  be  characteristic,  though  traces 
of   such  occur  in   other  young   pleuronectids.      In  Mr  Holt's  words — 

*  Besides  the  pigment  of  the  median  ventiul  line  of  the  '  abdomen,  a 

*  line  of  black,   with  a  few   yellow,  chromatophores  occurs  on  either 

*  side  of  it     They  diverge  from  a  point  in  rear  of  the  rectum,  run 

*  forward  along  the  ventro-lateral  region,  and  reuniting  in  front  of  the 

*  pelvics,  form  a  complete  loop.      ITiis  condition  at  first  suggested  a 

*  division  of  the   ventral  embryonic  fin-fold,  such  as  is  described  by 

*  M*Intosh  and  Prince  in  their  unknown  larval  pleuronectid  (t)  A,  but 
'  close  examination  of  both  of  the  entire  specimens  and  of  transverse 

*  sections  failed  to  show  the  presence  of  any  elevation  of  the  surface.    Six 

*  very  distinct  pigment-jmtches  occur  on  the  dorsal,  four  (including  the 

*  hypural  patch)  upon  the  post-anal  segment  of  the  ventral  fin,  though  the 

*  pigment  of  the  trunk  is  not  corres[)ondingly  broken  up  into  bars,  but 

*  forms  continuous  lines  on  the  dorsal  and  ventral  edges.     As  appears  to 

*  be  usual  in  post-larval  pleuronectids,  the  black  pigment  is  more  abundant 
'  on  the  ventral  than  on  the  dorsal  fin.     The  base  of  the  pectoral  fin  is 

*  profusely  pigmented,  and  numerous  small  chromatophores  are  scattered 

*  over  the  sides  of  the  head  and  jaws  and  on  the  snout'  He  further  notes 
that  in  certain  of  his  sp'^^cimens  sufficient  progress  had  been  made  to  show 
that  it  was  a  sinistral  form.  Of  coui-se  it  cannot  yet  be  absolutely  proved 
that  these  are  the  young  stages  of  the  brill,  but  the  previous  remarks  on 
the  turbot  and  the  older  stages  of  the  brill  would  make  such  a  reasonable 
surmise. 

Mr  Holt's  oldest  examples  were  9  mm.  in  length  and  approached  that 
figured  by  Raffaele,  though  his  had  more  profuse  pigment.  The  fin-ray 
formula  is — Dorsal,  80  Ca ;  Ventral,  66  Ga.  There  is  a  discrepancy,  he 
points  out,  between  this  and  the  adult,  but  probably  considerable  change 
occurs  during  development      He  further  adds — *With  the  increase  in 

*  the  height  of  the  body  there  is  a  more  than  corresponding  increase  of 

*  length  in  the  interspinous  region,  which,  as  we  know  from  Kaffaele's 

*  observations,  is  responsible  for  the  advance  of  the  dorsal  fin  in  front  of 
'  the  head.     But  the  same  cause  is  meanwhile  operating  in  the  opposite 

*  direction,  with  the  result  that  some  of  the  posterior  fin-rays  get  thrust 

*  upon  the  blind  side  of  the  caudal  peduncle.    This  occurs,  as  I  know  from 

*  observation, in  E.megasfoma,  ILplafessoides,  A,faterjia,Q.nd  P,cynoglosstis, 

*  and  I  think  there  is  no  reason  to  doubt  it  takes  place  in  the  turbot  and 

*  brill.     We  find  the  presence  of  rays  on  the  blind  side  of  the  caudal 

*  peduncle  as  an  adult  character  in  the  topknots, where  it  is 

*  obviously  to  be  interpreted  as  the  retention  of  a  larval  character ;  but  we 

*  find  no  such  condition  in  the  adults  of  the  other  species  enumerated.' 

Mr  Holt  obtained  no  specimens  intermediate  between  the  stage  men- 
tioned and  one  of  about  70  mm.  (dorsal  81,  ventral  63).  Raffaele 
describes  and  figures  two  earlier  stages,  viz.,  of  about  16  mm.,  and 
another  of  25  mm.,  with  doi-sal  80,  ventral  60.  The  otic  spina*, 
according  to  Mr  Holt,  are  as  well  marked  as  in  specimens  of  10  mm.  lu 
a  post-larval  Solea^  Raffaele  mentions  a  blunt  epidermal  process  on  each 
side  in  connection  with  the  otocyst  (Tav.  3,  fig.  6). 

The  discovery  of  the  elongated  young  form  ^ith  otocystic  spines  by 
Mr  Holt  off  the  west  coast  of  Ireland,  and  which,  as  already  indicated, 
he  connects  with  the  brill,  has  caused  a  re-examination  of  all  the  speci- 
mens available,  and  especially  of  such  stages  as  that  represented  in 
PI.  XIX.  fig.  1  of  the  Researches^  and  this  examination  has  been  con- 
siderably facilitated  by  the  kindness  of  Mr  Holt,  who  forwarded  the 
above-mentioned  young  stages  of  the  brill-like  form,  and  also  similar 
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stages  of  the  unknown  sinistral  form,  for  comparison  with  the  specimens 
from  the  East  Coast. 

Now,  on  contrasting  the  young  stages  previously  described,  it  is  found 
that  the  three  younger  stages — varying  from  5*2  to  7*5  mm.  in  spirit, 
from  Ireland  (the  cOast  of  Donegal) — have  sliglitly  smaller  eyes,  some- 
what longer  opisthures,  and  bettor-marked  pigment, — difTerences,  how- 
ever, that  may  be  due  to  the  mode  of  preparation.  The  older  form  with  the 
eye  on  the  ridge,  on  the  other  hand,  closely  corresponds  with  the  examples 
from  the  East  Coast.     They  all  appear  to  belong  to  the  same  species.* 

In  the  Rmearclies  the  next  stage  of  the  turbot  was  supposed  to  be  that 
described  on  p.  846,  and  figured  by  Prof.  Prince  in  PI.  XIX.  fig.  1,  a  form 
which  has  much  of  the  aspect  of  a  turbot,  but  it  possesses  otocystic  spines, 
which  Mr  Holt's  discovery  shows  are  present  in  what  he  supposes  to  be  the 
brill,  and  which  hitherto  we  have  not  seen  on  the  turbot.  Mr  Holt 
has  made  sections  of  these  and  finds  that  the  great  otic  cartilage  is  thickened 
into  a  sort  of  knob  at  the  points  corresponding  to  the  bases  of  the  spines. 
Each  has  a  slight  basal  cavity  into  which  the  epithelium  lining  the  oto- 
cyst  extends,  but  this  exhibits  no  special  sensory  structure.  Distal ly 
the  knob  of  cartilage  passes  insensibly  into  a  mass  of  undifferentiated 
mesoblastic  cells,  the  whole  forming  a  core  of  a  hyaline  ossific  process. 
The  latter  is  very  brittle,  so  that  its  shape  cannot  readily  be  determined 
by  the  method  of  section  ;  but  examination  of  entire  examples  shows  that 
the  spines  are  compressed  somewhat  in  the  manner  of  a  pyramid.  They 
are  subequal  in  length,  but  the  lower  spines  are  somewhat  broader  and 
more  blunt  than  the  upper  pair.  He  records  the  occurrence  of  a  promi- 
nence in  the  position  of  the  upper  otocystic  spine  in  a  young  turbot,  but 
is  not  sure  what  it  is,  and  similar  thickenings  have  occasionally  been  seen 
here.  The  shape  of  these  pelagic  brill,  moreover,  may  be  more  or  less 
abnormal,  since  Mr  Holt  points  out  that  all  the  young  forms  he  procured 
off  the  west  coast  of  Ireland  were  characteristically  elongate.  In  this 
example  the  pigment-bars  agree  with  those  seen  in  the  Irish  specimens  of 
brill ;  the  two  otocystic  spines  are  distinct,  the  dorsal  curve  of  the  head 
and  its  general  appearance,  and  the  comparative  size  of  the  eye,  all  lean 
to  the  type  indicated  by  the  early  forms  sent  by  Mr  Holt.  Moreover,  Mr 
Collinge  carefully  calculated  the  rays  of  the  dorsal  and  anal  fins  so  as  to 
check  the  observations  already  made,  and  it  was  found  that  there  were  at 
least  80  rays  in  the  dorsal  and  60  in  the  anal.  In  another  young 
specimen  procured  by  the  '  Garland '  on  Smith  Bank,  off  Caithness,  the 
two  otocystic  spines  were  more  prominent,  especially  when  viewed  from 
the  dorsum  (PI.  XIV.  fig.  14).  The  dorsal  had  87  and  the  anal  62  rays. 
These  somewhat  abnormal  brill  are  evidently  much  older  than  the 
doubtful  form  of  9*5  mm.  with  the  eye  on  the  ridge,  as,  for  instance,  may 
be  seen  from  the  condition  of  the  caudal  and  other  fins.  Yet  the  right 
eye  is  either  just  visible  from  the  left,  or  at  any  rate  is  much  less 
advanced  towards  the  left  than  in  the  oldest  stage  of  the  unknovvn  form, 
as  figured  in  PI.  XIV.  fig.  11.  This  would  indicate  that  the  latter,  in  all 
probability,  belongs  to  a  smaller  species. 

An  examination  of  such  small  forms  as  I  have  been  able  to  obtain 
gives  the  following  results  as  regards  the  fin-rays : — In  a  young 
turbot  15  mm.  long,  captured  on  the  1st  September  1891,  and  procured 
from  the  Plymouth  Labomtory,  the  dorsal  had  66  and  the  anal  48.  The 
npit(*r  third  of  the  right  eye  appears  over  the  ridge,  but  the  pupil  looks 
chiefly  to  the  right,  or  upwards  and  outwards.  The  dorsal  is  some 
distance  behind  the  eye.  The  opercula  are  spinose.  The  pigment  on  the 
right  side  is  profuse,  and  only  a  little  less  deep  than  on  the  left. 

An  example  21  mm.  in  length,  procured  in  the  trawl  on  the  21st  July 

*  The  excellent  figures  of  Mr  Holt  will,  when  published,  considerably  aid  future 
obsoi^vers  in  the  department. 
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1 884,  has  the  right  eye  firmly  seated  on  the  ridge,  the  dorsal  termlnatiDg 
behind  it.  No  trace  of  otocystic  spines  exists.  A  little  pigment  in 
scattered  specks  occurs  on  the  right  side.  The  dorsal  shows  62  rays,  the 
anal  60.     This,  therefore,  most  nearly  approaches  the  turbot 

The  next  specimen  to  be  considered  in  this  connection  was  captured  in 
the  hand-net  at  the  tidal  margin  of  the  Eden  on  the  11th  August  1884, 
and  measures  about  22  mm.  The  body  generally  resembles  that  of  a 
brill.  All  that  indicates  otocystic  spines,  however,  are  two  hard  patches 
on  each  otocyst  Though  the  left  is  the  deeply  tinted  side,  the  right  has 
also  a  general  distribution  of  blackish  chromatopbores  in  the  spirit- 
preparation.  The  dorsal  has  75  rays  ;  the  anal  has  54.  Both  eyes  are 
on  the  left,  and  the  dorsal  has  advanced  to  about  the  mid-ocular  region. 

A  specimen  reaching  in  all  probability  to  23  or  24  mm.  (for  the  tail  is 
injured)  comes  from  the  same  place  (estuary  of  the  Eden)  on  the  25th 
July  1884,  and  in  coloration  it  corresponds  with  the  foregoing.  The 
right  eye  is  not  quite  so  far  to  the  left,  for  the  dorsal  fin  has  not  reached 
the  centre  of  the  eye.  The  dorsal  has  74  rays,  and  the  anal  56  to  57 
rays.  It  is  probably  a  brill  from  which  the  spines  have  disappeared, 
but  it  also  approaches  the  turbot,  though  the  dorsal  rays  are  more 
numerous. 

A  somewhat  larger  specimen  captured  in  the  trawl  on  the  20th  August 
is  29  mm.  in  length  and  resembles  a  brill  in  general  outline.  The  right 
side  has  many  blackish  pigment-specks,  as  in  the  younger  forms.  Two 
hard  regions  occur  on  the  otocyst,  but  no  spines.  The  dorsal  fin  has 
advanced  considerably  in  front  of  the  right  eye,  which  is  separated  by  a 
distinct  space  from  the  fin.  The  dorsal  has  75  to  76  rays,  the  anal  59. 
The  microscopic  investigation  gives  no  help  in  determination,  for  scales  are 
not  yet  developed. 

In  order  to  test  the  condition  of  the  rays  of  the  dorsal  and  anal  fins  in 
young  forms  about  which  there  could  be  no  doubt,  Mr  CoUinge  examined 
for  me  eight  young  turbot  ranging  from  41  to  62  mm.  In  any  order 
these  present  the  following  conditions  : — 


arsal. 

Anal. 

59 

60 

65 

53 

62 

47 

61 

46 

Dorsal. 

Anal. 

.65 

^;7 

48 

53 

66 

54 

66 

52  (41  mm 

long) 

Thus  none  presented  a  higher  figure  than  67  for  the  dorsal,  or  had  fewer 
than  59 ;  while  the  highest  for  the  anal  was  54,  and  the  lowest  46. 

A  young  turbot,  6  by  4^  inches,  from  the  seine  of  5th  February  1892, 
had  dorsal  62,  anal  50,  and  caudal  17. 

In  the  same  way  two  young  brill  measuring  respectively  50  and  61 
mm.  gav&- — 

Dorsal.  Anal. 

82  69 

77  62 

In  considering  the  rate  of  growth  of  the  young  turbot,  the  condition  of 
some  of  the  common  pleuronectids,  such  as  the  plaice  and  dab,  may  now 
be  examined. 

In  May  the  rock-pools  at  St  Andrews  abound  with  young  pleuronectids, 
ranging  from  14  to  17  mm.,  with  a  considerable  amount  of  pigment  on  the 
right  side,  and  affecting  both  fins  and  general  surface  in  the  usual  maimer, 
while  the  left  side  is  quite  pale.  Both  eyes  are  on  the  right,  though  the  left 
is  still  on  the  ridge,  and  can  be  seen  in  almost  all  from  the  left  side,  the 
rate  of  progress  varying  according  to  the  degree  of  development  They  are 
evidently  very  young  fishes ;  yet  the  development  of  the  fin-rays  has  made 
rapid  progress  since  the  pelagic  stage,  the  tips  of  the  rays  now  projecting 
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beyond  the  intervening  membrane.  No  spine  appears  in  front  of  the 
anal  fin.  Of  thirteen  examples  captured  in  the  pools  on  the  13th  May, 
and  ranging,  as  above  stated,  from  14  to  17  mm.  in  total  lengthy  the 
following  condition  of  the  dorsal  and  anal  fins  was  found : — 


Dorsal. 

Anal. 

Dorsal. 

Anal. 

75 

59 

69 

57 

72 

58  (17  mm.) 

68 

53 

72 

58 

67 

47  ?  (injured) 

72 

57 

66 

56 

70 

58 

61 

56  (14-5  mm.) 
55  (14  mm.) 

70 

57 

61 

70 

56 

.  •  • 

•     ... 

In  all  probability  the  majority  are  young  plaice  or  young  dabs,  the 
normal  number  of  the  rays  in  the  former,  according  to  Day,  being  from 
66-77  for  the  dorsal  and  50-57  for  the  anal.  In  the  latter  species  there 
are  from  65-78  in  the  dorsal  and  from  50-62  in  the  anal.  It  is  interesting 
to  note  that  the  smallest  forms  have  fewest  rays,  and  it  is  possible  that  at 
this  stage  the  fin-rays  may  increase,  more  especially  in  the  dorsal,  for  a 
glance  at  the  number  in  the  anal  shows  that  diminution  in  a  few  (those 
with  58  and  59)  must  occur,  if  the  supposition  that  plaice  are  present  is 
correct,  since  the  normal  number  is  about  57. 

These  pleuronectids  were  not  present  in  the  pools  before  April,  have 
apparently  taken  to  the  ground  after  the  pelagic  stage,  and,  moreover, 
must  have  sought  the  tidsd  margin. 

The  history  of  the  dab  has  been  followed  by  various  authors.  In  the 
Trawling  Report  of  1884  allusion  is  made  to  many  small  specimens,  and, 
farther,  it  was  pointed  out  that  a  large  proportion  of  immature  dabs  are 
found  not  only  in  shallow  bays,  like  that  of  St  Andrews,  but  at  consider- 
able distances  from  land ;  and  thus  a  doubt  was  raised  as  to  whether  all 
the  young  forms  had  been  reared  inshore  on  a  sandy  beach.  Similar 
observations  have  recently  been  made  by  Mr  Cunningham  at  Plymouth. 
The  latter  author  gives  the  following  table  as  the  result  of  his  experience 
of  the  growth  of  the  dab  : — 

1st  year,      ....         2-^6  inches. 
2nd   „         .  .  .  .         5-8     „ 

3rd    „         .  .  .  7-10   „ 

Taking  March,  April,  and  May  as  the  chief  spawning  months,  it  is 
found  at  St  Andrews  that  many  are  only  from  15  to  18  mm.  the  following 
January,  many  from  19  to  52  mm.  in  March,  in  April  \\  inch,  while 
in  June  many  range  from  1^  to  \\\  inch,  which  should  carry  them  to 
the  end  of  the  first  year.  It  is  true  that  in  April,  along  with  the  former, 
some  reach  3|  inches,  but  their  age  is  uncertain,  and  so  with  those  of  a 
larger  size  in  May  and  June.  It  would  be  remarkable  if  the  dab'  should 
frequently  attain  the  length  of  6  inches  the  first  year,  and  further  investi ; 
gations  are  required  on  the  subject.  Those  hitherto  made  at  St  Andrews  do 
not  make  this  clear.  During  the  second  year  they  probably  range  from  2  to 
6  or  7  inches,  but  on  this  point  there  is  still  need  for  accurate  observations. 

In  regard  to  the  growth  of  the  turbot,  Mr  Cunningham  *  is  of  opinion 
that  those  collected  at  the  surface  of  Mevagissey  Harbour  by  Mr  Dunn, 
and  measuring  1  '0  and  1  '5  inch,  were  about  one  month  old,  while  those  of 
•6  and  '8  inch  ranged  to  three  weeks.  On  the  other  hand,  Mr  Holt  thinks 
that  at  7 '5  mm.  the  unknown  sinistral  pleuronectid  is  only  about  three 
weeks  old,  while  at  10  mm.  it  will  be  not  less  than  two  months  old,  but 
this  may  pertain  to  a  smaller  species,  such  as  the  topknot.  It  is,  at  any 
rate,  at  variance  with  my  experience  to  assign  the  age  of  one  month  to  a 
turbot  an  inch  long. 

*  Jour.  Marine  Biol,  Assoc,  new  series,  ii.,  No.  2,  p.  105. 
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It  would  appear  that  the  spawning  season  of  the  turbot,  as  in  many 
other  species,  extends  over  a  considerable  period,  and  thus  not  only  are  the 
examples  of  the  young  at  a  given  date  necessarily  of  varying  size,  but  the 
usual  irregularity  of  growth  in  specimens  of  the  same  age  has  also  to  be 
taken  into  account.  If  we  are  right  in  supposing  that  the  turbot  occa- 
sionally spawns  in  May,  it  is  clear  that  some  examples  at  least  have  a  con- 
siderable interval  for  growth  before  the  end  of  July  and  the  beginning  of 
August.  We  lose  sight  of  the  small  specimens,  for  the  most  part,  until 
they  appear  in  the  inshore  water  as  fishes  about  an  inch  in  length  at  the 
end  of  July  and  beginning  of  August,  when  they  are  captured  either  at 
the  tidal  margins  or  at  the  surface  in  harbours  and  sandy  bays.  The  fact 
that  no  smaller  specimens  are  obtained  previous  to  the  appearance  of  such 
forms  would  indicate  that  they  are  immigrants,  though  it  must  be  borne 
in  mind  that  the  larvce  from  the  pelagic  eggs  carried  shorewards  are  on 
the  spot,  and  that  they,  for  instance,  may  have  sought  the  margins  or  the 
surfa«ce  after  being  hatched  in  the  bay  itself.  Those  specimens  measuring 
about  an  inch  in  length  at  the  end  of  July  and  beginning  of  August  may 
therefore  have  a  period  of  three  months  or  upwards  since  deposition  of 
the  ova  took  place.  The  growth  is  thus  somewhat  rapid  after  a  length  of 
10  mm.  is  reached,  but  not  more  rapid  than  what  is  to  be  expected  in  a 
fish  having  an  adult  so  large  as  the  turbot.  Again,  those  ranging  from 
41  to  62  mm.  on  the  7th  September  at  the  margin  of  low  water  have  a 
period  of  about  four  months  and  upwards  from  the  earliest  deposition  of 
the  eggs,  and  there  can  now  be  no  ambiguity  about  the  species ;  but  there 
is  great  disparity  in  size,  iti  the  condition  of  the  right  eye,  and  the  anterior 
margin  of  the  dorsal  fin.  In  all,  however,  the  right  eye  is  on  the  left 
side.  Some  are  evidently  considombly  older  than  others,  and  have  longer 
aud  thicker  bodies.  Day  8()eaks  of  one  1|  inch  long,  captured  on  the 
20th  August,  in  which  the  right  eye  was  still  *  in  transit  passing  round 
*  the  bones  of  the  head ; '  but  he  does  not  give  details  as  to  the  exact 
position  of  the  eye,  and  in  some  the  right  eye  is  on  the  left  before  this 
length  is  reached. 

Those  of  5  to  6  inches,  procured  in  February  aud  in  April  in  seines 
and  salmon  stake-nets,  would  appear  to  be  the  young  of  the  previous 
season,  and  therefore  range  from  eight  to  ten  months,  and  this  agrees 
with  the  opinion  advanced  by  Mr  Cunningham.  In  St  Andrews  Bay  the 
turbot  of  f>\  to  6  inches,  which  are  sometimes  numerous  in  the  stake- 
nets  on  the  west  sands  in  April  and  May,  would  appear  to  reach  the 
length  of  9^  to  10  inches  or  a  little  more  in  September,  and  thus  would 
be  fully  a  year  old.  The  growth  is  therefore  fairly  rapid  if  these  inter- 
pretations are  correct.  Unfortunately  we  have  no  absolute  proof  of  the 
rate  of  growth. 

3.  On  an  Unknown  Post-Larval  Fish  from  Smith  Bank. 

In  the  mid- water  net  on  Smith  Bank,  28th  June  1889,  a  form  (PI.  XV. 
fig.  1)  differing  from  anything  hitherto  observed  was  procured  along 
with  young  gadoids,  gurnards,  and  pleuronectids.  It  is  distinguished  by 
the  great  thickness  of  the  body — the  depth  of  which,  moreover,  is  compara- 
tively moderate,  b}*^  the  character  of  the  head,  and  the  presertce  of 
branchiae  projecting  behind  the  opercula.  It  is  not  a  very  young  fish,  to 
judge  from  the  thickness  and  firmness  of  the  body  and  the  condition  of 
the  branchiae,  yet  the  embiyonic  tail  is  still  present  The  total  length  is 
9*5  mm.,  the  greatest  depth  is  about  3*8  mm.  The  vent  is  situated  a  little 
in  advance  of  the  median  line  of  the  body,  which  is  speckled  with  minute 
blackish-brown  points  on  the  head  and  lateral  regions,  and  by  similar 
specks  of  pigment  over  the  abdomen,  the  latter,  however,  having  undergone 
considerable  change,  a  change  often  seen  in  other  forms  after  immersion  in 
spirit,  viz.,  a  spreading  out  of  the  marginal  pigment,  while  a  black  speck 
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remains  in  the  centre.  The  specks  on  the  lateral  region  are  dotted  with  some 
regularity.  Indications  of  two  piguieut-touches  occur  in  the  dorsal  (mar- 
ginal) fill,  viz.,  over  above  the  tip  of  the  pectoral,  and  another  about  the 
centre  of  the  post-abdominal  region  of  the  body.  VentruUy  a  single  patch  is 
situated  midway  between  the  anus  and  the  hypural  region.  The  pigment 
invades  tlie  fin,  and  thus  resembles  that  in  the  pleuroueotids  generally. 
On  viewing  the  dorsal  surface  from  above,  the  cephalic  and  the  two 
mairginal  touches,  which  extend  on  the  fin,  are  best  seen.  Ventrally  a  little 
pigment  over  the  abdominal  surface  and  the  patch  in  the  anal  fin  are 
noticeable,  while  chromatophores  are  dotted  round  the  anus.  The  pigment 
is  alike  on  both  sides. 

The  eyes  are  of  considerable  size,  and  are  lateral  in  position,  that  is,  one 
on  each  side  of  the  body. 

The  marginal  fiu  is  considerably  injured,  but  it  seems  to  have  been  of 
moderate  de[)th,  traces  of  true  rays  appearing  both  dorsally  and  ventrally, 
and  particularly  in  the  caudal. 

The  terminal  bend  of  the  notochord  is  pronounced,  hut  does  not  taper 
much,  and  the  embryonic  fin  forms  apparently  a  shorter  lobe  than  in  the 
pleuronectids  hitherto  examined.  A  few  black  pigment-specks  occur 
inside  the  abdominal  cavity,  as  viewed  from  the  ventral  surface. 

At  first  sight  the  thickness  and  elongation  of  the  body  suggest  the 
young  of  the  halibut ;  yet  there  is  nothing  in  its  structure  which  would 
militate  against  its  being  a  young  turbo t.  I  am  inclined,  however,  to 
connect  it  with  the  former. 

Specimens  of  very  young  halibut  are  extremely  rare,  apparently 
because  they  are  found  only  in  deep  water  on  the  great  fishing  grounds- 
The  smallest  examples  hitherto  examined  here  were  two  from  St 
Andrews  Bay  mentioned  in  the  Fourth  ^Annual  Ilej)ort  of  the  Board 
(p.  209).  They  were  obtained  by  a  local  trawler,  but  similar  small 
specimens  are  occasionally  caught  on  the  lines.  The  larger  of  the  first 
mentioned  measured  a  foot  in  length. 

The  laboratory  attendant  (A.  W.  Brown)  procured  in  the  deeps 
(105  fathoms)  about  50  miles  from  the  coast  of  Norway,  and  about  220 
from  Aberdeen,  on  the  31st  May  this  year,  a  young  specimen,  apparently 
of  this  species,  measuring  97  mio.,  or  a  little  more  than  3|  inches.  It  had 
been  swallowed  by  a  green  cod.  Its  fin-formula  is  D  97,  A  73  (?), 
caudal  19,  pectoral  11,  ventral  6,  though  it  must  be  stated  that  diges- 
tion had  affected  the  tins  considerably. 

The  chief  differences  between  this  small  sample  and  one  a  foot  long 
are  the  proportionally  large  si/.e  of  the  eyes,  and  their  proximity  to  the 
anterior  border  of  the  snout,  the  small ness  of  the  gape — the  posterior 
angle  of  the  mouth  being  somewhat  in  front  of  the  eye  ;  whereas  in  the 
larger  (I  foot),  it  passes  to  the  anterior  fifth  of  the  eye,  and  the 
maxilla  is  boldly  marked.  The  arch  of  the  lateral  line  behind  the  eye 
on  the  right  side  is  much  more  pronounced  in  the  larger  example,  for  in 
the  smaller  it  is  gently  bent  upward,  and  runs  forward  with  a  very  slight 
declivity.  On  the  left  side  the  arch  is  more  distinctl}^  curved  Variations, 
however,  are  frequent  in  the  larger  examples.  The  caudal  rays  proceed 
from  a  nearly  vertical  line  in  the  smaller  specimen,  from  a  semicircle 
(i.e.f  a  line  convex  backward)  in  the  larger.  The  opercular  region  also 
differs,  but  the  actions  of  the  gastric  juices  have  made  changes  in  the 
small  specimen.  The  thickness  and  narrowness  of  the  body  are  more  or 
less  diagnostic  at  this  stage. 

4.  On  the  Egqs  of  the  Halibut. 

Hitherto  the  ripe  eggs  of  the  halib\it  have  escaped  observation,  at  least 
80  far  as  accurj^te  description  goes.  The  spawning  period,  indeed,  even 
in  the  case  of   Fishery  ofiicers   stationed   where    hundreds  are   landed 
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monthly,  is  full  of  uncertainty ;  and  Dr  Fulton  mentions  that  in  working 
up  the  returns  in  regard  to  reproduction  he  could  come  to  no  definite 
conclusion  as  to  the  spawning  season  of  the  halibut.  Pamell,  in  his 
Fishes  of  the  Fortii^  states  that  the  halibut  spawns  in  spring.  J.  Couch, 
again,  does  not  refer  to  the  subject,  though  R.  Couch,  according  to  Day, 
gives  April  as  the  spawning  period.  Buckland  quotes  the  period  given 
by  Pamell,  and  adds  that  the  roe  is  of  a  pale  red  colour  and  the  ova 
numerous — a  remark,  however,  which  is  applicable  to  many  forms.  Day 
has  nothing  to  add  to  the  foregoing.  Mobius  and  Heincke  observe  that 
the  spawning  period  occurs  in  spring,  and  state  that  Malm  found  in  the 
Cattegat  a  ripe  female  on  the  26th  April  Brook  gives  the  spawniiig 
season  on  the  West  Coast  as  from  March  to  June.  Fulton,  again,  in  last 
year's  Report,^  found  an  advanced  specimen,  captured  east  of  the  Isldiid 
of  May,  with  the  ovaries  of  a  pinkish  tinge,  on  the  18th  of  February,  and 
others  less  advanced  in  June.  Like  other  pleuronectids,  therefore,  the 
halibut  spawns  early  in  the  year,  and  probably  continues  to  May  or  June. 
Dr  Fulton  notices  that  the  eggs  were  comparatively  large  even  in  February. 
In  June,  again,  he  found  the  ovarian  ova  reached  r27  mm.  in  diameter, 
but  they  were  far  f»om  ripe,  as  indeed  were  those  and  other  specimens  he 
kindly  forwarded  to  St  Andrews  in  May  and  June.  No  ripe  example 
was  seen  amidst  the  many  hundreds  from  Iceland  and  Faroe,  examined  on 
the  pontoon  at  Grimsby  about  the  middle  of  the  latter  month.  The  men, 
moreover,  appeared  never  to  have  seen  a  ripe  specimen. 

About  the  beginning  of  May  Mr  Holt  kindly  informed  me  that  he  had 
secured  the  fresh  eggs  of  this  species  at  Grimsby,  and  that  they  ranged 
from  3  07  to  3-81  mm.  in  diameter,  were  destitute  of  an  oil-globule,  and 
delicate  to  handle.  The  capsule  had  faint  scribbled  markings.  They 
arc  thus  the  largest  pelagic  eggs  off  our  shores ;  indeed,  Raffaele  in  the 
rich  Bay  of  Naples  appears  to  have  found  none  over  3  mm.  in  diameter, 
though  Wenckebach  subsequently  found  one  of  4  mm.  Mr  Holt  mentioned 
that  they  collapse  and  burst  very  readily,  and  thought  it  possible  that  a 
large  perivitelline  space  is  formed  after  fertilisation,  as  in  the  long 
rough  dab. 

Immediately  afterwards  Dr  Fulton  secured  ripe  eggs  through  Mr  R. 
Mackie,  Assistant  Fishery  Officer,  Peterhead,  who  removed  them  on  the 
27th  April  1892  from  fishes  which  had  been  three  ds^ys  on  board.  The 
halibtit  were  caught  on  Bergen  Bank,  about  60  miles  off  the  Fair  Isle, 
and  150  miles  E.N.E.  from  Peterhead.  The  specimen  from  which  the 
ova  were  procured  weighed  about  140  lbs.,  and  the  roe  from  18  to  20  lbs. 
Roe  28  Ib^.  in  weight  has  been  found  in  the  halibut. 

The  eggs  were  preserved  in  a  strong  solution  of  picric  acid,  and  of 
course  had  shrunk  considerably,  and  the  apparently  mature  were  mingled 
with  numerous  unripe  eggs.  The  perfectly  ripe  eggs  appeared  to  be  nearly 
circular,  and  bad  a  diameter  of  about  3*3  mm.  Those  less  advanced, 
though  fully  3  mm.  in  diameter,  were  more  or  less  ovoid,  as  usual  in 
unripe  forms.  So  far  as  could  be  ascertained,  the  capsule  (zona  radiata) 
had  the  same  structure  as  in  other  forms,  and  the  external  surface  was 
smooth  and  glistening.  As  Mr  Holt  pointed  out,  it  is  comparatively  thin 
for  so  large  an  egg.    The  condition  of  the  micropyle  could  not  be  made  out. 

Along  with  the  foregoing  large  eggs  were  many  nearly  uniform  in  size 
(1*9050  to  2*0574  mm.).  It  is  probable  that  most  of  the  ^gs,  which  ia 
a  given  season  are  ripened  and  shed,  increase  to  a  size  more  or  lees  uniform, 
but  considerably  less  than  the  diameter  of  the  mature  egg ;  and  that  the 
subsequent  increase  to  the  mature  condition  takes  place  more  rapidly  than 
the  previous  growth.  Such  is  the  general  impression,  though  no  exact 
observations  have  been  made. 

A  large  number  of  apparently  ripe  (though  dead)  eggs  of  this  species 

♦  Page  261. 
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have  been  received  from  Dr  Fulton  since  the  foregoing  paragraplis  have 
been  in  type.  They  are  the  largest  and  perhaps  the  most  beautiful  of  all 
the  pelagic  ova  (Plate  XVI.  fig.  13).  Thus  the  dubiety  enshrouding  the 
reproduction  of  this  species  is  gradually  disappearing.  The  eggs  have  a 
diameter  ranging  from  3*4290  to  3*7619  mm.,  and  before  being  immersed 
ill  sea-water,  resembled  a  slightly  milky  mass  of  young  salpae,  or  a  quantity 
of  boiled  sago,  their  diameter,  however,  being  considerably  less,  viz.,  from 
3*0480  to  3*2766  mm.  Many  had  been  ruptured,  the  fluid  in  the  bottle 
being  thus  milky. 

The  capsule  is  evidently  thin,  and  before  the  imbibition  of  sea-w^ter,  it 
flapped  to  and  fro  with  the  movements  of  the  fluid  in  which  they  were 
immersed.  It  subsequently,  however,  became  tense,  and  exhibited  slight 
elasticity,  the  eggs  being  easily  lifted  by  a  pair  of  fine  forceps  and  trans- 
ferred from  vessel  to  vessel.  If  the  egg  happened  to  fall  an  inch  or  two 
on  a  glass  plate,  immediate  rupture  ensued.  Proportionally,  therefore, 
the  capsule  is  the  thinnest  yet  met  with  in  the  group.  As  in  otlier  cased, 
sea-water  readily  penetrates  and  distends  the  capsule.  The  latter  is 
marked  by  a  series  of  fine  creases  or  folds,  which  have  a  somewhat  coursed 
or  even  stellate  arrangement,  like  those  of  the  lemon  dab  or  brill — an 
arrangement  best  seen  in  the  egg  before  distension,  though  it  is  also 
visible  in  the  tumid  egg  (PL  XVI.  fig.  22).  The  minute  punctures  pccur 
all  over  the  surface.  The  folded  edge  of  the  capsule,  in  a  ruptured  speci- 
men, is  marked  by  closely-arranged  striae — an  appearance  often  seen  in 
shrivelled  eggs  of  other  species. 

eyeful  search  of  the  surface  of  these  specimens  showed  only  a  simple 
micropylar  orifice  (PI.  XVI.  figs.  1 1  and  1 2).  It  had  a  slightly  pinkish  hue 
(like  the  large  pores  in  the  capsule  of  the  torsk),  probably  from  refraction. 
No  special  arrangement  of  lines  or  pores  surrounded  the  orifice. 

As  Mr  Holt  mentioned,  no  trace  of  an  oil-globule  is  present,  the  yolk 
being  apparently  quite  transparent  and  homogenous.  In  the  present 
instance,  the  whitened  (dead)  protoplasm  occupied  one  side,  leaving  the 
rest  of  the  egg  more  or  less  transparent. 

5,  On  the  Eggs  op  the  Grebn  Cod  (or  Saithb). 

Notwithstanding  the  abundance  of  this  species  on  the  coasts  of  Scot- 
land, ripe  specimens  have  up  to  this  period  escaped  us.  Recently  spawned 
examples,  it  is  true,  have  more  than  once  been  picked  up  on  the  beach 
early  in  the  year  (March),  but  none  with  mature  ova. 

Parnell  *  observes  that  the  spawn  is  deposited  in  the  early  part  of  the 
spring,  and  the  fry  are  seen  in  June,  about  2  inches  in  length.  Couch 
gives  the  same  spawning  season,  and  mentions  that  the  young  are  caught 
off  the  rocks  in  Scotland.  Day  writes  that  in  Cornwall  they  spawn  in 
spring,  and  that  in  the  Orkneys  the  young  in  June  reach  \\  inches,  and 
in  Aufjust  from  3  to  5  inches.  Mobius  and  Heincke  mention  that, 
according  to  Kroyer,  the  species  spawns  in  spring.  Brook  extends  the 
spawning  period  from  December  (Wick)  to  April  (Berwick),  most  of  the 
entries  by  the  Fishery  officers  being  in  March.  Fulton  t  procured  a 
tolerably  ripe  female  on  the  11th  March,  the  large  clear  eggs  being  from 
0-9  to  1*8  mm. 

By  the  courtesy  of  the  Fishery  Board,  and  the  exertions  of  Dr  Fulton, 
a  few  unfertilised  eggs  of  this  species  were  forwarded  in  sea-water  from 
Shetland,  having  been  procured  by  Mr  Robert  Duthie,  the  Assistant 
Fishery  Oflicer,  on  the  9th  of  April  1892.  Unfortunately,  they  had 
decayed,  the  ruptured  capsule  in  many  alone  remaining.  A  few,  how- 
ever, were  still  fairly  rotund,  and  these  had  a  diameter  of  1*1430  mm., 

♦  Fishes  of  the  Forth,  p.  347. 
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80  that  they  would  seem  to  be  somewhat  leas  than  those  of  the  cod, 
though  they  may  really  be  about  the  same  size,  since  these  unfertilised 
ova,  are  generally  a  little  less  than  the  floatin;?  fectiliaed  formq.     Th4» 
capsule  {zona   radinta)  has  at   least   the   nsnaj 
specimen  was  slightly  wrinkled,   a  feature,  how( 
immaturity*     The  micropyle  resembles  that  in  th 

6.  On  thb  Eggs  of  thb  Pollack  (uk  jumhk;. 

Accurate  information  concerning  the  spawning  of  the  pollack  has 
hitherto  been  scanty,  and,  unfortunately,  on  the  present  occasion  only  the 
preserved  ova  have  been  procured.  Mr  Holt  who  last  year  obtained  two 
ripe  specimens  of  each  sex  in  April,  and  a  ripe  female  in  May,  oflf  the  west 
coast  of  Ireland — was  of  opinion  that  the  pelagic  ova  did  *not  differ  much 

*  in  size  from  those  of  the  whiting  and  poorcod,  from  which  they  are  not 

*  otherwise  distinguishable  in  the  early  stages/ 1 

Parnell,  in  his  Fishes  of  the  Forth ^  states  that  it  spawns  in  February, 
after  which  it  remains  out  of  condition  till  May.  Buckland,  on  the 
authority  of  Mr  Dunn,  observes  that  it  spawns  in  winter,  and  that  the 
young  are  seen  in  April  an  inch  long,  and  quite  black.  Couch  thinks  it 
spawns  about  the  end  of  the  year,  and  the  young,  of  small  size,  are  seen 
in  harbours  and  on  the  borders  of  shallow  rockt?,  moving  about  with  a 
slow  motion,  and  readily  taking  a  bait  Bay  gives  the  early  part  of  the 
year  as  the  spawning  p)eriod,  and  mentions  that  on  the  28th  May  1881  he 
received  some  specimens,  from  ^^ths  to  an  inch  long,  captured  at  the 
surface.  Ko  scales,  or  even  ventral  lins,  are  visible  until  the  fish  had 
obtained  ^ths  of  an  inch  in  length.  Brook  gives  a  wide  range,  on  the 
evidence  of  the  Fishery  oflScers,  beginning  with  December  at  the  northern 
stations  (Wick),  and  ending  with  April  and  May  at  the  southern 
(Berwick).  Mobius  and  Heincke  are  uncertain  on  the  subject,  but  say  it 
probably  spawns  towards  the  end  of  winter. 

In  all  likelihood  the  pollack  covei-s  the  usual  area  in  regard  to  spawn- 
ing, commencing  perhaps  in  January  and  continuing  in  some  cases  till 
May,  the  latter  being  the  period  (7th  May)  on  which  the  ova  were  pro- 
cured by  Mr  R.  Duthie  from  an  example  captured  5  miles  oflf  Bressay, 
Shetland.  They  were  placed  in  picric  solution.  The  average  diameter 
of  the  best  examples  was  between  "9906  and  1  '0287  mm.,  a  diameter 
very  similar  to  that  of  the  cod,  removed  from  the  fish  and  placed  in 
spirit,  and  then  in  the  sanie  solution  of  picric  acid  and  spirit ;  only  the 
number  of  ova  of  the  pollack  which  grouped  themselves  round  the 
lowest  figure  (-9906  mm.),  was  greater  than  in  the  case  of  the  cod, 

7.  On  the  Eggs  of  the  Torsk  or  Tusk. 

Couch  (iii.  97)  says  the  torsk  comes  (from  deep  water)  near  the  coast 
at  the  time  of  spawning,  which  is  in  January  and  February.  Parnell,  again, 
states  that  it  spawns  in  April  and  May  amongst  the  sea-weeds  along  the 
coast.  Day,  like  Parnell,  seems  to  have  copied  this  remark  without  query. 
Brook,  in  the  Scottish  Fishery  Board  Report  (1866),  gives,  on  the  authority 
of  the  Fishery  ofiicers,  March  at  Wick,  May  and  June  at  Peterhead,  and 
the  same  two  months  at  Lerwick.  Dr  Fulton,  who  had  the  opportunity 
of  examining  the  eggs  of  two  very  fine  specimens  of  34  inches,  and  weigh- 
ing respectively  15  lbs.  5^  oz.  and  15  lbs.,  calculated  that  the  partially 
developed  ova  in  the  former  were  about  2,283,979  in  number,  whereas  in 
the  latter,  which  he  thinks  had  discharged  part  of  them,  the  ovaries  con- 
tained 790,064.  In  the  latter  example,  40  or  50  in  3612  ova,  which  were 
counted,  were  large  clear  eggs,  having  a  diameter  of  1^4  to  1*32  mm. 

*  Researches^  pi.  i.  figs.  12  and  13. 
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LitUe  was  thus  known  of  the  breeding  of  the  torsk  or  task  {Brosndtis 
bragmej  O.  F.  M.),  though  from  its  close  relationship  with  the  ling  and 
rookling  it  was  supposed  to  have  an  egg  with  an  oil>globule.  Various 
attempts  had  been  made  by  the  Board  and  others  to  secure  ripe  examples 
of  the  fish,  but  hitherto  without  success.  The  energetic  efforts  of  Dr 
Fulton,  however,  have  at  last  procured  specimens  of  the  ovarian  eggs,  more 
or  less  ripe.  They  were  obtained  by  Mr  Mackie,  Assistant  Fishery  Officer, 
Peterhead,  from  a  boat  fishing  on  the  Bergen  Bank,  about  60  miles  from  the 
Fair  Isle,  and  150  miles  E.N.K  from  Peterhead,  on  the  27th  April  1892. 
The  three  series  of  eggs  were  removed  from  fishes  which  had  been  three 
days  in  the  boat,  so  that  their  condition  was  somewhat  unsatisfactory. 
They  were  not  fertilised.  Another  well-preserved  series  sent  by  this 
energetic  officer  contained  some  very  large  ripe  eggs,  fully  1*4097  mm.  la 
diameter. 

As  usual  under  such  circumstances,  a  number  of  unripe  ovarian 
ova  were  mingled  with  others  more  or  less  ripe,  the  diameter 
ol  the  latter  in  a  fluid  consisting  of  one-half  saturated  solution 
^of  picric  acid  and  half  spirit,  ranging  from  1*2573  mm.  to  1*3335 
mm.,  the  latter  being  approximately  the  average  of  ripe  eggs  after 
preservation,  so  that  in  all  probability  they  are  about  the  size  of  those  of  the 
gurnard,  and,  like  the  latter,  possess  a  lai^e  oil-globule,  as  in  the  ling  and 
rockling.  If  the  size  of  these  preserved  ova  be  compared  Math  Uiose  given 
by  Dr  Fulton  in  tha  fresh  condition,  it  will  be  found  to  correspond  very 
much  with  what  takes  place  after  preservation  in  other  forms.  In  all 
probability  the  fertilised  &ee  floating  eggs  of  this  species  will  not  be  less 
than  from  1*4  to  1*5  mm.,  or  perhaps  a  little  more.  .  As  in  the  case 
mentioned  by  Dr  Fulton,  the  majority  of  the  smaller  unripe  ova  ranged 
between  *7  mm.  and  '9  mm.  The  condition,  however,  does  not  materially 
differ  from  that  of  allied  fishes,  such  as  the  cod  and  haddock.  The  zona 
is  smooth  and  glistening. 

A  large  consignment  of  fairiy  ripe  ova  was  forwarded  from  Shetland  by 
Mr  Duthie  the  Fishery  officer,  viz.,  two  preparations  procured  on  the  28th 
April,  and  a  third,  more  numerous  than  the  preceding,  on  the  3d  May  1892. 
The  former  was  obtained  twenty  miles  ofiF  Lerwick,  and  the  latter  forty 
miles  off  the  same  port.  Their  diameter  on  the  whole  was  somewhat  less, 
but  such  was  probably  due  to  the  preservative  fluid.  A  large  number  of 
ripe  ova  had  evidently  been  present  in  these  fishes. 

The  foregoing  had  been  sent  to  press  when,  on  the  25th  May,  a  large 
series  of  living  eggs  of  this  species  was  forwarded  by  Mr  Duthie,  Assist- 
ant Fishery  Officer  at  Lerwick,  whose  perseverance  under  many  dif^culties 
and  whose  final  success  deserve  much  commendation.  Mr  Duthie  had 
less  difficulty  on  several  occasions  in  procuring  ripe  females,  which,  as  Dr 
Fulton  and  others  have  shown,  possess  large  ovaries  ;  it  was  the  condition 
of  the  males  which  puzzled  him.  The  spermaries  of  the  males  (several 
examples  of  which  were  forwarded)  are  small,  reaching  in  the  preparations 
only  from.  2  to  3  inches  in  a  male  of  good  size,  and  having  the  form  of  a 
frilled  cord  or  riband.  They  thus  difi'er  materially  from  the  condition  in 
the  cod.  • 

The  ova  were  almost  dry  on  their  arrival,  many  adhering  to  the  dieese- 
doth  which  covered  the  jars,  and  their  hardihood  was  perhaps  partly  due 
to  the  fiact,  so  often  seen  in  other  forms,  that  they  had  reached  a  certain 
stage  of  development  (PL  XV.  fig.  8).  The  torsk  were  caught  about  20 
miles  off  Lerwick  on  the  2l8t  May,  and  Mr  Duthie  fertilised  them  the 
same  evening ;  they  were  thus  in  their  fourth  day.  They  had  an  average 
diameter  (and  they  were  nearly  uniform  in  size  throughout)  of  1*3335  mm., 
80  that  the  preserved  examples  from  Peterhead  alluded  to  above,  and  the 
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largest  of  which  had  no  less  a  diameter  than  1*4097  mm.,  must  hare  been 
exceptionally  fine,  and,  moreover,  well  preserved.  The  large  oil-globules, 
which  had  a  diameter  of  from  '2286  mm.  to  '2667  mm.,  appeared  under 
the  lens  of  a  pale  reddish-brown  hue,  but  by  transmitted  light  of  a  pale 

•  red.     In  some  a  series  of  minute  fatty  granules  were  also  present  under 
•the  large  globules,  as  indicated  in  the   figure   (PL  XV.    fig.    8).      No 

pelagic  egg,  with  the  exception  of  the  sand-eel,  has  presented  a  more  dis- 
tinctive colour.  The  ^na  is  remarkably  tough  and  resistant,  and  the 
fresh  egg  can  only  be  ruptured  by  the  exercise  of  considerable  force.  It 
presents  on  the  surface  of  the  entire  egg  (PI.  XV.  fig.  5)  a  series  of  boldly- 
marked  puDCtures.  In  some  views  they  have  a  slightly  pinkish  hue  from 
refraction,  and  under  a  higher  power  (PI.  XV.  fig.  6)  they  give  the  cap- 
sule a  minutely  pustulose  appearance.  If  a  fragment  of  the  zona  be 
allowed  to  dry  on  a  slide,  each  of  the  punctures  enlarges,  and  becomes  the 
centre  of  a  curiously  wrinkled  margin,  with  numerous  processes,  such  as 
would  have  been  caused  by  a  protoplasmic  environment  (PL  XV.  fig.  7). 
In  the  present  case,  however,  it  was  probably  due  to  wrinkling  of  the  dried 
zona.  The  latter,  in  the  fresh  example,  is  further  marked  by  faint  lines 
or  creases,  which  in  some  are  crossed  by  another  series  of  lines  or  creases, 
so  that  the  appearance  is  similar  to  that  in  the  zona  of  the  brill,  lemon- 
dab,  and  sail-fluke.  The  micropyle  is  very  evident,  and  after  the  plan 
of  that  in  the  egg  of  the  haddock ;  the  external  aperture,  which  is  iu 
the  centre  of  a  depression,  is  smaller  than  the  internal. 

The  stage  which  the  eggs  had  reached  on  arrival  (4th  day)  is  shown  in 
PL  XV.  fig.  8,  the  blastopore  closing,  or  closed,  the  optic  vesicW  formed, 
and  a  broad  alar  expansion  extending  on  each  side.  A  small  perivitelline 
spac^  is  present.  Development  proceeded  normally,  so  that  two  days 
later  (27th  May)  a  number  of  myotomes  were  formed  posteriorly ;  a  con- 
siderable portion  of  the  tail  was  free,  the  pectoral  folds  formed ;  lenses, 
otocysts,  and  a  heart  in  which  slight  contractions  were  visible  (PL  XV. 
fig.  9).     Moreover,  a  few  simple  pigment-specks  are  scattered  over  the  free 

.  portion  of  the  tail.  The  embryo  jerks  body  aud  tail.  All  the  ova  lie  on 
the  bottom  of  the  vessel. 

Next  day  (28th)  the  eggs  had  made  considerable  progress  (PL  XV. 

.  fig.  10).  Black  chromatophores  are  studded  along  the  sides  of  the  body 
and  on  the  head,  and  some  of  these  are  slightly  stellate  on  the  head  and 
near  the  pectorals.     The  heart  has  its  open  end  as  usual  to  the  left  and 

'  in  full  action.     Each  otocyst  has  two  otoliths.     The  pectorals  project  out- 

-  ward  as  rounded  lobes.  In  the  specimen  figured  a  peculiar  conical  cutane- 
ous knob  projects  outward  from  the  head  in  front  of  the  otocysts.  Tho 
tail  is  much  elongated,  and  has  a  group  of  black  chromatophores  at  the 
tip.     The  perivitelline  space  is  larger. 

Before  hatching,  a  greenish-yellow  hue  (by  transmitted  light)  appeared 
on  the  head  and  on  the  tip  of  the  tail,  as  indicated  in  PL  XV.  fig.  11. 
None  were  hatched  on  the  29th,  but  on  the  30th  May,  at  11  a.m.,  that 
is  on  the  9th  day,  some  emerged.  The  larva  measures  about  4  mm.  in 
length  (PL  XV.  fig.  12),  and  is  characterised  by  the  large  pinkish-browa 
oil-globule  which  is  generally  fixed  at  the  posterior  border  of  the  yolk  as 

•  in  the  figure.  In  some,  however,  the  oil-globule  is  freely  movable,  a 
feature,  in  such  larval  forms,  which  has  hitherto  escaped  me.  By  depress- 
ing the  tail  of  the  larva,  the  oil-globule  glides  forward  to  the  middle  of  the 
yolk,  and  by  elevating  the  head  it  mounts  to  the  highest  point,  viz.,  tlie 
anterior  border  of  the  yolk.  Nothing,  indeed,  could  better  illustrate  the 
features  formeriy  pointed  out  in  regard  to  the  movement  of  the  oil-globule 
in  the  gurnard,*  and  the  passage  of  the  brightly-coloured  globule  through 
the  yolk  (and  not  merely  at  the  surface  of  the  yolk  as  some  imagine)  was 

*  Researches,  p.  687. 
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in  this  instance  easily  followed.  The  free  condition  of  the  oil-globule  in 
these  instances  was  probably  abnormal,  but  it  is  worthy  of  note.  Five 
conspicuous  black  patches  or  bars  further  distinguish  the  larva,  viz.,  one 
on  the  head  and  four  on  the  body.  The  chromatophores  on  the  head  are 
somewhat  irregularly  scattered,  diough  the  front  view  uf  the  head  in  ovo 
(PI.  XV.  fig.  11)  shows  that  a  more  or  less  symmetrical  series  occur  over 
each  eye.  The  first  patch  or  bar  on  the  trunk  is  placed  rather  behind  the 
middle  of  the  yolk,  though  a  little  variation  exists,  and  it  is  rendered  the 
more  conspicuous  as  the  black  pigment  of  the  sub-notochordal  region 
is  present  beneath  (PL  XV.  figs.  12-14).  The  chromatophores  in 
these  areas  are  very  finely  ramosa  The  next  patch  or  bar  lies  on  the 
muscle-plates  behind  the  vent,  the  last  is  at  the  top  of  the  tail,  while  a 
less  definite  one  is  intermediate.  As  already  mentioned,  a  slightly 
yellowish  hue  (greenish  by  transmitted  light)  pervades  the  head,  yolk-sac, 
and  the  tip  of  the  tail.  No  sign  of  the  cutaneous  process  in  front  of  the 
otocyst  is  now  visible,  so  that  it  may  have  been  idiosyncratic.  The 
rectum  is  high  up  on  the  matginal  fin,  but  the  lumen  is  visible  just  within 
the  tip.  The  urinary  vesicle  is  distinct.  The  notochord  is  multico- 
lumnar.  The  surface  of  the  yolk-sac,  the  pectorals,  and  the  marginal  fins 
are  minutely  vesicular.  A  little  black  pigment  appears  in  the  eye.  The 
healthy  larvae  are  active. 

Next  day  (Slst  May)  the  chief  feature  was  the  increase  of  the  greenish- 
yellow  hue  on  the  un#er  surface  of  the  head,  on  the  yolk-sac,  and  the  tip 
of  the  tail,  this  tinge  being  due  to  the  development  of  the  cutaneous 
vesicles  formerly  mentioned,  and  it  makes  a  bold  contrast  with  the  pinkish 
oil-globule.  Tlie  ramifications  of  the  black  chromatophores  have  every- 
where increased,  those  at  the  tip  of  the  tail  having  a  radiate  arrange 
ment  like  fin-rays.  The  liver  appears  on  the  ventral  border  of  the  gut. 
The  rectum  has  moved  downwards  a  little,  and  often  contains  a  rounded 
mass.  The  pectorals  and  otocysts  are  larger.  A  peculiar  abnormality 
occurred  in  au  example  (PI.  XVI.  fig.  19),  viz.,  the  presence  of  a  long 
narrow  process  (a)  resembling  a  diverticulum  in  the  rectum,  which  in  this 
instance  had  reached  the  somewhat  defective  border  of  the  fin. 

The  changes  which  were  visible  on  the  1st  June  consisted  of  the  pro- 
jection of  the  cartilages  of  the  mandible,  the  increase  of  pigment  in  the 
eyes,  and  the  passage  of  the  rectum,  with  the  urinary  vesicle,  near  the 
fin-margin  (PI.  XV.  fig.  13  and  PL  XVI.  fig.  13).  The  little  fishes  are 
restless,  and  the  use  of  the  pectorals  in  balancing  is  more  pronounced. 
The  yolk  has  considerably  diminished.  Next  day  the  eyes  showed  a 
greenish  silvery  lustre,  and  peristaltic  movements  of  the  gut  were  marked. 
Moreover,  though  the  mouth  is  still  closed,  spasmodic  movements  of  the 
mandibular  region  occur.  As  in  the  cod,  rockling,  and  other  forms,  the 
black  chromatophores,  when  placed  against  a  dark  background  under  a 
lens,  look  brownish. 

On  the  3rd  the  larva  were  characterised  by  their  activity,  and  especi- 
ally by  the  rapid  vibrations  of  the  pectorals.  The  yolk  has  now  greatly 
diminished,  only  a  small  anterior  portion  (PL  XV.  fig.  13)  now  remain- 
ing, while  the  reddish-brown  oil-globule  has  been  drawn  forward  and 
almost  concealed  under  the  greatly  increased  black  pigment  of  the  upper 
region  of  the  abdomen. 

The  larv8B  on  6th  June,  that  is  about  a  week  after  hatching  (PL  XV. 
fig.  14),  swam  more  readily,  and  the  mouth  had  opened,  the  mandible  being 
^moved  up  and  down  with  the  hyoidean  apparatus.  Only  a  trace  of  the 
oil-globule  remained,  and  the  yolk  was  almost  absorbed.  The  rectum 
liad  not  yet  reached  the  border  of  the  marginal  fin,  but  it  was  close  to  it, 
and  its  margin  was  slightly  papillose.     Little  change  had  taken  place  in 
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the  pigment  of  the  body,  but  the  caudal  patch  had  spread  oat  in  a 
characteristically  fan-shaped  manner  (PL  XVL  fig.  21),  coincident  with  the 
development  of  embryonic  rays  in  the  tail,  and  the  yellowish  tint  of  the 
marginal  fin  in  the  same  region  had  somewhat  increased.  The  candal 
region  of  the  marginal  fin  seemed  to  be  somewhat  less.  They  are  hardy 
larvse,  and  could  without  much  difficulty  be  reared  in  large  numbers  in  a 
suitable  enclosure. 

8.  On  thb  Development  of  the  Sail-Fluee  {Amoglos8u$  megaatoma). 

The  earlier  writers  do  not  appear  to  have  seen  a  ripe  sail-fluke^  » 
'  megrim,'  as  it  is  often  called  by  the  Scottish  fishermen.  No  mention  of 
the  subject  again  is  made  by  Pamell  or  Couch.  Day  observes  that 
'  Thompson  on  3l8t  October  i^t  Belfast  procured  one  which  had  just  shed 
'  its  ova,  only  a  few  mature  ones  remaining.'  Baffaele  *  pointed  out  that 
the  ova  of  Arnoglossw  have  a  single  oiUglobule,  and  his  figure  generally 
resembles  the  egg  of  the  present  species,  except  that  he  does  not  allude  to 
the  minute  structure  of  the  zona.  His  fignre,  however,  of  the  larval 
Amoghssus  (Zona  4,  fig.  20)  differs  materially  from  that  of  a  4*  megcutonta 
both  in  structure  and  coloration.  Whether  the  figure  of  the  careful 
Italian  author  refers  to  4-  Jatema  or  other  form,  however,  is  unknown. 
Dr  Raffaele  finally  represents  the  post-larval  Amoglossus  with  a  long  ray 
like  a  flagellum  anteriorly. 

Mr  IJolt,t  who  found  ripe  forms  of  both  sexes  in  March,  April,  and 
May,  states  that  tbe  eggs  are  very  translucent,  and,  like  those  of  the  brill, 
have  a  single  oil-globule  (diam.  *30  mm).  The  diameter  of  the  ova  is 
from  1'08  to  1*13  mm.  He  thinks,  from  his  observations  off  the  west 
coast  of  Ireland,  that  spawning  takes  place  only  in  moderately  deep  water, 
or  in  very  deep  water,  and  necessarily  therefore  at  some  (Uatanoe  from 
shore,  always  at  a  great  distance  from  the  coast,  when  the  declivity  is  very 
gradual  On  the  eastern  shores  of  Scotland  the  species  is  an  inhabitant 
of  the  deepeir  water. 

Three  series  of  ova  were  received  from  Aberdeen,  viz.,  two  on  the  24feh 
May,  and  the  third  on  the  28th  May.  The  first  two  were  both  dead,  one 
having  been  fertilized  on  the  21st  May,  and  the  second  that  morning 
(24th).  The  former  had  a  diameter  of  1'1430  mm.,  and  the  clear,  ct^our- 
less  oil-globule  abont  *25  mtp.,  and  the  latter  a  diameter  of  1*2192  mm., 
and  the  oil-globule  '3048  mm.  The  third  series  reached  the  laboratory 
on  the  28th  May  at  11.30,  at  an  early  stage  of  development,  and  had  a 
diameter  of  1*1430  mm.,  while  the  oil-globule  had- a  diameter  of  -3048 
mm.  All  the  living  eggs  were  remarkably  buoyant,  and  had  a  perivit^ine 
space. 

The  capsule  (PL  XVI.  fig,  1)  in  this  species  conforms  to  the  type  seen 
in  the  brill  and  lemon-dab,  being  covered  with  raised  lines  or  ridges^  with 
very  fine  strias  between  them.  When  viewed  from  the  outside  under  a 
high  power,  the  capsule  (zona)  presents  the  usual  minute  punctures  densely 
dotted  over  the  surface.  The  micropyle  is  difficult  to  distinguish,  but  it 
appears  to  be  sometimes  situated  in  the  centre  of  a  radiate  series  of  lines 
in  a  space,  bounded  by  other  ridges  (PL  XVI.  fig.  10).  It  is  best  seen  by 
setting  several  eggs  together  on  the  bottom,  so  that  they  support  each 
other,  and  give  special  positions  not  seen  when  each  is  frea 

On  the  29th  May  (next  day)  the  rim  had  either  reached  the  equator  or 
had  extended  beyond  it  (PL  XVI.  fig.  2),  and  a  dimple  was  often  present 
on  each  side  (in  optical  section)  where  the  rim  constricts  the  yolk.    The 

♦  Le  uova  galleggianti,  Mit.  a-d.  Zoolog.  Stat  zu  Neap  viii,  Bd.  i.  Heft.  1888. 
Sep.  Abd.  p.  49,  &c. 
t  Report  of  CouncU,  Roy.  Dub.  See.  1891,  p.  238. 
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following  day  (30th  May)  the  embryo  was  fully  half  round  the  yolk  (PI. 
XVI.  figB.  8  and  4)  and  the  perivitelline  space  had  increased.  The  lenses  are 
now  present,  and  black  chromatophores  appear  in  the  caudal  region  and 
under  the  oil-globule. 

On  the  Slst  the  increase  of  the  perivitelline  space  was  more  marked  than 
on  the  SOth — from  the  diminution  of  the  yolk,  the  tail  of  the  embryo  pro- 
jects as  far  as  the  oil-globule,  and  the  black  chromatophores  of  the  tail 
are  conspicuous,  and  have  commenced  to  ramify.  Black  pigment  appears 
along  the  sides  of  the  embryo.  The  chromatophores  under  the  oil- 
globule  are  more  numerous,  and  are  minutely  branched.  The  otocyi^ts 
are  visible,  and  the  heart  exhibits  faint  contractions. 

At  4  p.m.  on  the  Ist  of  June  two  larvae  were  hatched — it  may  be  some- 
what prematurely.  The  larva  (PI.  XVI.  fig.  5)  possesses  only  black  pigment, 
which  is  somewhat  uniformly  scattered  over  the  body,  with  a  few  specks 
on  the  head.  The  black  chromatophores  also  occur,  both  dorsally  and 
ventrally,  in  the  marginal  fin.  Thus  five  or  six  V-shaped  chromatophoreH 
are  found  near  the  margin  of  the  dorsal  fin  behind  the  yolk-sac,  almost 
intermediate  between  it  and  the  tip  of  the  tail,  and  two  similar  or  some- 
what triangular  ones  are  present  ventrally,  opposite  the  former.  The  large 
oil-globule  lies  at  the  posterior  and  inferior  part  of  the  yolk,  and  has  the 
usual  black  chromatophores.  The  otocysts  are  simple  sacs.  No  pigment 
exists  in  the  eyes.  The  notochord  is  distinctly  multicolumnar.  The 
solid  strand  of  the  rectum  comes  to  the  edge  of  the  marginal  fin,  and  a 
pre-anal  portion  of  this  fin  occurs  between  it  and  the  yolk.  The  urinary 
vesicle  shows  only  a  small  central  chamber. 

Next  day  other  larvae  appeared,  some  considerably  more  vigorous  than 
those  of  yesterday.  They  float  with  the  yolk-sac  uppermost  (PL  XVL  fig.  7), 
and  have  only  black  pigment.  The  oil-globule  in  lateral  views  is  some- 
what elliptical  (PL  XVI.  fig.  6). 

On  the  3rd  June  yellow  pigment  was  apparent  amongst  the  black  in 
the  marginal  fin,  and  also  along  the  sides  of  the  body  posteriorly.  None 
was  present  on  the  head.  The  yolk-sac  has,  as  a  rule,  no  pigment- 
corpuscles,  only  one  or  two  black  chromatophores  appearing  occasionally 
at  the  upper  part  of  the  region / 

The  enlargement  of  the  otocysts,  liver,  and  other  organs  is  considerable,  k  Ni 

and  the  skin  is  assuming  a  minutely  vesicular  condition.  In  larvae  which 
only  escaped  from  the  capsule  to-day  the  yellow  pigment  was  noticeable 
on  the  caudal  region  on  extrusion.  In  these,  as  in  other  species,  the  diffi- 
culties of  hatching  are  increased  by  the  emergence  of  the  tail  first,  as  the 
zona  clasps  the  yolk  and  prevents  its  exclusion.  Some  die  in  this  position. 
The  capsule  (zona)  retains  the  ridges  and  lines  after  hatching  has  taken  place. 

The  mouth  in  this  species  seems  to  open  comparatively  early,  and  on 
the  6th  June  it  formed  a  conspicuous  aperture,  as  shown  in  the  dead 
example  sketched  in  PL  XVI.  fig.  9.  It  is  more  anterior  in  a  living 
specimen,  as  the  parts  have  been  drawn  backward.  The  under  surface  of 
the  head  in  many  views  has  a  tuberculate  appearance  from  the  lateral 
processes  of  the  opercula.  Three  arches  are  observed  through  the 
branchial  aperture.  The  shape  of  the  head  is  also  peculiar.  The 
pericardial  chamber  is  very  large,  so  that  the  heart  seems  to  be  further 
back  than  usual.  The  yellow  pigment  has  largely  increased  along  tho 
muscle-plates,  pre-anal  region,  and  elsewhere. 

On  the  7th  June  black  pigment  was  developed  in  the  eyes.  The  oral 
aperture  differs  considerably  from  that  in  the  gadoids,  since  the  man- 
dibular cartilages  are  much  less  developed,  yet  the  aperture  is  proportion- 
ally large  and  the  movements  extensive.  The  yolk  has  diminished.  Tho 
opercular  eminence  (PL  XVI.  fig.  8),  gill-aperture,  and  branchial  arches 
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are  all  distinct  The  pectorals  are  larger,  and  are  used  for  balancing. 
The  skin  is  minutely  vesicular,  and  the  canary-yellow  pigment  is  con- 
spicuous in  the  posterior  part  of  the  body.  ^ 

So  far  as  can  be  ascertained,  the  foregoing  larva  differs  from  any  fonn 
described  by  Dr  Raffaele.  Professor  Marion,  however,  in  the  recent 
publication  already  quoted,  gives  an  excellent  figure  of  a  larval  form 
which  was  hatched  on  the  1st  of  May,  and  which  he  associates  with  ihe 
gurnards,  from  its  resemblances  to  the  larvae  of  such  forms  as  T,  aspera, 
T,  gumardu8y  and  T.  cticulus.  It,  he  says,  evidently  pertains  to  anotifaer 
species,  and  hence  he  doubtfully  diagnoses  it  as  the  larva  of  Trigla 
corax.(V)  If,  however,  his  figure  be  carefully  compared  with  the  larva  of 
Amoglossus  megastoma^  a  much  closer  resemblance  will  be  found  to  thii^ 
species  than  to  any  example  of  the  genus  Trigla.  Thus  the  characteristic 
black  chromatophores  of  the  dorsal  and  ventral  marginal  fins,  the  slightly 
elliptical  outline  of  the  oil-globule  in  lateral  view,  the  pre-anal  marginal 
tin,  and  the  shiipe  of  the  head,  all  lean  to  the  type  indicated.  My  dis- 
tinguished colleague  at  Marseilles  will,  I  am  sure,  be  the  first  to  criticise 
his  own  interpretation  when  he  is  able  to  secure  the  ova  of  Amoglossus 
and  rear  the  larvae ;  and  also  to  contrast  the  larvae  of  Motella  vnth  the 
unknown  pleuronectid  of  the  24th  February  given  in  fig.  12  of  his  PL  I. 
Few  have  any  idea  of  ttie  difficulties  which  observers  at  present  encounter 
in  their  examination  of  such  forms — difficulties  to  which  I  have  alr^dj 
alluded  in  the  opening  paragraph  of  this  report 


9.  Additional  Remarks  on  the  Development  of  the  Brill. 

In  last  year's  Report  figures  were  given  of  the  egg  of  the  brill,  (1)  with 
the  embryo  just  outlined,  (2)  of  the  Qgg  shortly  before  hatching.  The 
larva  was  also  figured.  These  eggs,  however,  were  all  fertilised  by  the 
milt  of  a  turbot,  as  no  n»ale  brill  could  be  procured.  This  year  the 
attendant  at  the  laboratory  (A.  W.  Brown)  forwarded,  from  Aberdeen, 
eggs  of  the  brill  fertilised  by  the  male  of  its  own  species,  so  that  an 
opportunity  was  given  for  revising  the  observations  of  last  year. 

The  ova  were  procured  off  Aberdeen  on  the  22nd  May  1892,  and 
measured  about  1*3335  mm.,  the  oil-globule  having  a  diameter  of 
•2286  mm.  They  thus  agree  closely  with  the  Mediterranean  examples, 
liS  well  as  with  those  obtained  by  Mr  Holt  on  the  West  Coast  of  Ireland. 
I^ffaele's  diagnosis,  therefore,  of  the  eggs  he  met  with  in  February  and 
March  in  the  Bay  of  Naples  was  correct,  the  pigment  being  very  abundant 
in  the  larva.  The  size  of  these  nearly  corresponds,  but  those  received  from 
Montrose  last  year  were  larger  (1*4097).  It  has  to  be  remembered, 
however,  that  different  micrometers  and  different  microscopes  were  used. 
They  reached  the  laboratory  on  the  24th,  and  at  11  a.m.  the  disc  showed 
large  spheres  (PI.  XVI.  fig.  14),  which,  however,  may  be  due  to  irregularity 
or  an  abnormal  condition,  while  the  periblast  around  was  studded  with 
nuclei.  The  oil-globule  behaved  as  in  the  gurnard,  rolling  under  the 
periblast  and  beneath  the  disc,  and  passing  through  the  yolk  when 
suddenly  inverted. 

Next  day  (25th)  the  germinal  cavity  was  apparent  (PI.  XVI.  fig.  15),  and 
the  disc  covers  a  smaller  area  than  in  the  specimen  figured  above.  Around 
its  margin  are  numerous  cells  and  granulea  The  eggs  are  delicate,  and  if 
exposed  in  a  small  quantity  of  water  in  a  cell  for  a  short  time  perish,  the 
protoplasmic  covering  of  the  yolk  peeling  off,  shrinking  on  the  embryo,  and 
becoming  opaque.  On  the  27th,  at  11  a.rn.,  the  embryo  had  lenses,  otocysts, 
and  the  tail  projected  from  the  yolk,  while  a  yellowifh  hue  pervaded  the 
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head,  body,  and  yolk-sac  from  the  development  of  numerous  chromatophores 
(Pi.  XVI.  fig.  16).  So  numerous  are  these  over  the  yolk-sac  that  it  ssems 
to  be  densely  spreckled  all  over  with  minute  yellow  grains.  The  majority  of 
these  chromatophores  are  still  simple,  only  a  few  on  the  upper  part  of  the 
yolk-sac  being  slightly  stellate.  Besides  the  yellow,  the  latter  has  many 
stellate  black  chromatophores.  The  latter,  on  the  body,  are  for  the  most 
part  simple.  A  few  of  both  kinds  occur  under  the  oil-globule.  There 
are  numerous  myotomes.  Slight  muscular  movements  of  the  body  occur, 
and  occasionally  a  trace  of  contraction  in  the  heart  Somewhat  later  (3 
p.m.)  a  considerable  portion  of  the  tail  projected  from  the  yolk,  and. 
Kupffer's  vesicle  appeared  (PI.  XVL  fig.  17),  the  latter  subsequently 
becoming  considerably  larger. 

On  the  28th  the  chromatophores  on  the  body  and  yolk-sac  have  increased 
in  size,  the  yellow  still  being  simple  and  circular ;  whereas  the  black  in 
moat  cases  present  a  few  ramifications.  The  embryos  appear  to  be  sickly — 
the  heart  being  quiescent — the  cold  raw  weather  with  an  east  wind  probably 
depressing  vitality.  All  the  eggs  lie  on  the  bottom  of  the  vessel.  Kupffer's 
vesicle  is  still  a  single  sphere.  The  tail  has  grown  largely,  and  it  is 
densely  crowded  with  chromatophores.  The  yolk-sac  is  minutely  vesicular 
from  glands,  as  in  the  turbot  and  allied  forms.  The  perivitelline  space 
has  increased,  and  the  surface  of  the  zona  is  corrugated. 

Next  day  the  yellowish  pigment  was  still  more  distinct,  and  the  black 
were  finely  ramose  (PI.  XVI.  fig.  18) ;  indeed,  the  whole  appearance  of  the 
embryo  in  the  egg  nearly  corresponds  with  Professor  Prince's  sketch,  so 
that  the  milt  of  the  male  turbot  does  not  seem  to  have  made  any  striking 
difference  so  far  as  can  be  seen  in  the  embryo. 

Raffaele's  sketch  of  the  larva  appears  to  have  been  taken  from  a  somewhat 
altered  specimen,  as  indicated  in  last'  year's  Report.  In  some  very 
interesting  remarks  with  figures  on  larval  fishes  made  by  Professor  Marion 
since  the  foregoing  was  published,  he  alludes  to  a  form  procured  on  the 
2nd  March  (PL  II.  ^g.  20),  which  he  thinks  may  probably  be  the  young  of 
Trigla  linecUa  7  So  far  as  his  very  carefully  made  coloured  figure,  however, 
enables  us  to  judge,  it  has  a  close  resemblance  to  the  larval  brill,  a 
species  which  M.  Marion  states  is  present  in  the  Gulf  of  Marseilles, 
though  by  no  means  common.  Moreover,  a  distinct  pre-anal  region  of 
the  marginal  fin  is  present  in  M.  Marion's  figure,  a  condition  which  is  not 
present  in  the  species  of  gurnard  studied  at  St  Andrews,  viz.,  Trigla 
(fumardtLs,  M.  Marion  was  struck  by  the  remarkable  coloration  of  the 
species,  for,  besides  the  brown,  black,  and  redditjh-orange  of  the  head, 
body,  and  yolk-sac,  two  broad  bars  invade  the  dorsal,  and  one  occurs  in 
the  ventral  marginal  fin.  The  first  dorsal  bar  is  nearly  over  the  yolk-sac, 
the  second  forms  a  nearly  symmetrical  pair  with  the  ventral,  rather  in 
front  of  the  middle  line  of  the  caudal  region  (t.e.,  from  the  rectum  to  the 
tip  of  the  tail).  It  is  possible  the  southern  examples  of  the  young  brill 
are  more  brightly  tinted  than  the  northern.  At  any  rate  it  would  be  well 
to  PR-investigate  the  subject,  especially  as  no  mention  is  made  of  the  larval 
brill  in  Professor  Marion's  interesting  observations,  which  form  part  of 
the  finely  illustrated  series  of  papers  from  the  Marine  Laboratory  at 
Marseilles,  a  series  of  papers  which  are  a  credit  both  to  the  Director  of 
the  Laboratory  and  to  the  Government  which  publishes  them. 


10.  On  an  Egg  resembling  that  op  the  Solbnbttb  in 
St  Andrews  Bay. 

The  excellent  account  of  the  eggs,  larval,  and  early  post-larval  conditions 
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of  the  solenette  {Solea  lutea)  by  Mr  Holt  *  leave  little  to  stipplement. 
He  found  the  eggs  abundant  in  ths  aurface-nets  in  various  bays  on  the 
west  coast  of  Ireland  in  1890,  in  the  expedition  under  the  Rev.  W. 
Spotswood  Green,  one  of  H.M.  Inspectors  of  Fisheries  for  Ireland.  The 
same  year  several  were  procured  in  St  Andrews  Bay — one  on  4th  May, 
two  on  the  11th  and  one  on  the  30th  July — all  at  the  surface,  and  a 
sketch  of  one  of  these  is  given  in  PI.  XV.  fig.  3,  the  oil-globules 
apparently  being  somewhat  larger  than  in  the  Irish  specimens,  and  the 
yulk-segments  smalL  Mr  Holt  gives  the  diameter  at  from  '775  to 
•835  mm. 

On  the  6th  April  thb  year  (1892)  an  egg  allied  to  the  foregoing  was 
procured  in  the  bottom  trawl-like  tow-net  in  ten  fathoms  about  three 
miles  east  from  St  Andrews,  and  another  in  the  same  (bottom)  net  on 
the  10th  May.  Both  specimens  were  identical  in  structure  (PL  XV.  fig. 
4)  and  size,  the  diameter  being  *7620  mm.,  or  slightly  smaller  than 
those  procured  in  the  summer  of  1890,  or  than  those  described  by  Mr 
Holt.  The  largest  oil-globule  is  about  -004  mm.  At  first  sight  the 
capsule  (zona)  seems  to  be  thick,  but  this  appears  to  be  due  to  the 
presence  of  a  perivitelline  space,  which  shows  the  wrinkles  of  the  zona 
clearly,  and  also  the  micropyle.  The  fine  lines  and  creases  of  the 
capsule  faintly  resemble  those  of  the  lemon-dab,  but  this  may  be  due  to 
immaturity  or  contraction  of  the  egg ;  yet  the  same  structure  was  present 
in  both  specimens.  The  oil-globules  greatly  exceed  in  number  those  of 
the  ordinary  egg  of  the  solenette  (PL  XV.  fig.  3),  the  latter  figure 
showing  all  the  oil-globules  in  the  specimen — that  is,  both  the  deep- 
seated  as  well  as  those  near  the  upper  pole  of  the  egg.  Moreover,  in  the 
centre  inferiorly,  and  therefore  at  the  germinal  pole  of  the  egc:,  was  a  pale 
vesicle  (?),  considerably  larger  than  any  oil-globule,  with  a  few  granules 
and  an  oil-globule  at  its  edge,  this  of  course  being  of  no  particular  moment 
as  a  special  character.  In  the  eggs  of  April  and  May,  besides  the  much 
greater  number  of  small  oil-globules,  the  whole  surface  of  the  yolk  is 
dotted  with  minute  granules  of  oil,  as  indicated  in  the  figure  (PL  XV. 
fig.  4).  Mr  Holt  mentions  that  in  his  examples  of  the  eggs  of  tlie 
solenette  the  oil-globules  were  restricted  to  the  vegetative  hemisphere, 
both  in  the  early  and  advanced  stages  of  the  egg — a  condition  which 
differed  from  that  in  either  of  the  eggs  figured  on  PL  XV.,  so  that  pro- 
bably a  change  subsequently  occurs.  In  the  egg  of  April  the  yolk  was 
invented  by  a  conspicuous  layer  of  protoplasm  (a),  which  fixed  the  majority, 
if  not  the  whole  of  the  oil-globules,  and  which  in  a  ruptured  egg  could 
be  observed  to  peel  from  the  yolk  carrying  the  oil-globules  in  its  folds. 
A  similar  belt  of  protoplasm  is  seen  in  the  ordinary  ^^  of  the  solenette 
in  fig.  3  ;  and  as  no  trace  of  yolk-spheres  occurred  in  the  eggs  of  April 
and  May,  and  only  a  few  small  ones  in  the  last-mentioned  figure,  it  may 
be  that  both  are  early  stages,  and  perhaps  those  of  April  and  May  are  un- 
fertilised. The  rarity  of  the  latter  condition,  however,  in  pelagic  eggs  is 
well  known.  The  occurrence  of  the  example  resembling  the  ordinary 
egg  of  the  solenette  at  the  surface,  whereas  the  form  alluded  to  here  came 
from  the  bottom,  is  also  a  noteworthy  point. 

11.  On  an  Unknown  Pelagic  Egg  with  a  large  Perivitelline  Space 

AND  A  single  OiL-GlOBULB. 

On  the  8th  July  1891  an  Qgg,  measuring  "0495  in.,  or  1*2573  mm.,  was 
procured  in  the  bottom  trawl-like  tow-net  in  St  Andrews  Bay,  amidst  a 

•  Traais,  Roy.  J>ub.  SoCt  vol.  iv.,  series  ii,,  p.  460,  pL  xlvii.  figs.  9  and  10, 
and  pi.  lii.  figs.  46-52. 
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profusion  of  eggs  of  the  gurnard,  sprat,  rockling,  <fec.  It  was  readily  dis- 
tinguished from  the  others  by  the  presence  of  a  considerable  oil-globule — 
about  -009  in.  or  '2286  mm.— and  further,  by  the  presence  of  a  large 
perivitelUne  space  (PL  XIV.  fig.  15).  The  yolk  is  simply  granular,  and  thus 
differs  from  that  of  a  clnpeoid.  A  feature  of  moment  is  the  occurrence  of 
a  distinct  median  furrow  in  the  embryo.  The  j)OBterior  end,  moreover,  is 
peculiarly  flattened  out,  with  a  corrugated  region  at  the  blastopore,  and 
a  granular  shred  projects  from  the  margin  of  the  latter  into  the  perivitel' 
Kne  space.  The  embryo  of  Goi*vina  nigra  is  similarly  expanded  posteriorly.* 

The  appearance  of  the  egg  next  day  (9th  July)  is  shown  in  PI.  XI V.  fig.  1 6. 
The  head  and  eyes  are  more  clearly  defined,  and  the  pectorals  are  distinct* 
Faint  pigment-specks  occur  over  the  yolk  and  at  the  tip  of  the  tail. 
These  were  still  more  evident  the  following  day  (PL  XIV.  fig.  17),  while  an 
opaque  granular  mass  also  stretches  from  the  yolk  to  the  left  in  the  figure 
in  front,  and  on  the  right  posterior  granular  masses  occur  at  the  side  of 
the  embryo.     These  masses  are  apparently  vesicular  or  perhaps  fatty. 

On  the  10th  July  the  canary-yellow  pigment  was  distinct  on  the  head, 
body,  tail,  and  on  the  surface  of  the  yolk.  The  chromatophores  are 
simple  rounded  globules,  no  stellate  processes  having  yet  appeared.  The 
oil-globule  is  almost  colourless,  or  at  most  has  a  slightly  smoky  hue<  It 
is  fixed  in  the  centre  of  the  ventral  surface  of  the  yolk.  The  chief 
changes  since  the  previous  day  are  the  more  conspicuous  condition  of  the 
pigment  and  the  dongation  of  the  taiL  The  cerebral  vesicle  is  visible, 
and  the  otocyst  is  vesicular.  Unfortunately  the  egg  perished  on  the  13th 
before  hatching,  so  that  the  nature  of  the  larva  could  not  be  determined. 

The  presence  of  an  oiUglobule  in  eggs  with  a  large  perivitelline  space  is 
seen  in  the  clupeoids,  for  example  the  pilchard,  but  in  such  oases  the 
yolk  is  reticulated.  On  the  other  hand,  the  e^g  of  the  long  rough  dab, 
though  it  has  a  homogeneous  yolk  and  a  large  perivitelline  space,  has  no 
oil-globule.  Mr  Holt,t  however,  lately  found  a  single  example  approach- 
ing  the  foregoing  in  the  surface-net  in  Inver  Bay,  off  the  west  coast  of 
Ireland  (Species  VL),  and  possessing  a  diameter  of  1*13  mm.,  while  the 
oil-globule  had  a  diameter  of  '21  mm.  The  yolk  is  clear  and  homo- 
geneous, and  pigment  is  a{>sent  at  an  advanced  stage.  The  oil-globule  is 
at  the  posterior  end  of  the  yolk.  The  specimen  from  8t  Andrews  differs 
in  size,  in  regard  to  the  position  of  the  oil-globule  in  the  yolk,  and  in  the 
appearance  of  pigment  over  the  embryo  at  a  somewhat  early  stage. 

Amongst  pelagic  eggs  of  round  fishes  possessing  an  oil-globule  not  yet 
obtained  at  St  Andrews  are  those  of  the  bass  {Labrax  luptis),  the  mullets, 
greater  weever,  and  hake  (which  has  a  large  oil-globule),  but  the  foregoing 
does  not  seem  to  be  identical  with  any  of  these.  Some  pleuronectids, 
again,  present  a  homogeneous  yolk,  while  in  others  the  yolk-surface  is 
vesicular,  and  the  turbot,  brill,  sail-fluke,  and  top-knot  have  a  single  oil- 
globule.  The  present  egg,  however,  is  larger  than  two  of  these,  and 
moreover  differs  from  all  in  having  the  spacious  perivitelline  space. 

Kaffaele  found  several  eggs  with  a  large  perivitelline  space  in  autumn, 
but  was  unable  to  identify  them.  In  these,  however,  the  yolk  was  reticu- 
late, and  the  oil-globule  tinted  yellowish. 

12.  On  thb  Eggs  of  the  Frog-Fish  (Lophius), 

For  many  years  the  ova  of  this  species  have  been  carefully  looked  for 
at  St  Andrews,  for  the  species  was  formerly  abundant  in  the  bay,  yet  in 
no  instance  has  a  mass  of  spawn  or  even  a  single  egg  been  obtained  by 

•  Raflaele,  MiU7ieUu'n{ien  Zool.  Stat.  Ncap.^  viii.,  sep.  copv,  p.  26. 
+  Tram.  Hoy.  Dub.  Soc.,  vol.  iv.  p.  469,  pi.  xlviii.  fig.  17. 
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the  nets  from  the  Laboratory.  It  would,  therefore,  seem  that  adults  in  a. 
ripe  condition  are  rare  within  the  limits  of  the  bay,  and  probably  are 
found  chiefly  in  the  offshore  grounds.  The  persistent  slaughter  of  this 
form  by  trawlers  and  stake-net  fishermen,  who  see  in  it  only  an  enemy  to 
the  ordinary  food-flshes,  may  in  recent  years  have  somewhat  diminished 
its  numbers. 

On  the  10th  July  1891,  a  considerable  portion  of  the  gelatinous  mass 
containing  the  ova  was  found  in  a  stake-net  off  the  East  Bocks,*  having 
apparently  been  swept  in  by  currents  and  entangled  in  the  meshes.  Its 
nature  being  misunderstood  (it  was  supposed  to  be  a  kind  of  jelly-fish), 
the  mass  had  been  thrown  on  the  bottom  of  the  boat^  and  was  considerably 
injured.  The  gelatinous  ribbon  forms  hexagonal,  pentagonal,  curved  or 
irregular  spaces  in  which  the  large  eggs  lie*  It  is  perfectly  transparent, 
and  its  disposition  on  the  surface  and  in  the  intermediate  partitions  gives 
a  somewhat  areolar  arrangement.  Moreover,  on  its  surface  are  numerous 
apertures  for  the  ingress  and  egress  of  water.  The  septa  are  invisible,, 
unless  the  gelatinous  stroma  be  injured. 

The  contained  ova  had  a  diameter  about  2*2860  mm.^  and  the  large 
oil-globule  '5334  mm.,  its  colour  being  pinkish-brown  or  smoky  (like 
honey).  The  description  of  the  eggs  and  embryos  will  be  given  by  Prof. 
Prince,  in  whose  hands  they  were  placed.  The  foregoing  note  is  made  only 
in  connection  with  the  occurrence  of  a  single  free  egg  in  tiie  tow-net  of, 
the  *  Garland '  in  St  Andrews  Bay,  on  the  3rd  July  1891,  amongst  a  con- 
siderable collection  of  the  eggs  of  other  forms.  This  appears  to  be  a  com- 
paratively rare  feature,  though  in  the  present  case  it  can  readily  be 
explained  by  the  breaking  up  of  the  gelatinous  ribbon  amongst  the  rocks, 
by  the  salmon  stake-nets,  crab-pot  lines,  or  other  obstacles.  A  week 
later  the  ribbon  above  alluded  to  was  secured  by  the  salmon-fishermen. 

This  isolated  pelagic  egg,  after  preservation,  is  somewhat  ovoid,  its  long 
diameter  being  r6764  mm.,  and  the  shorter  1*6383  mm.,  but  the  con- 
tained embryo,  which  was  far  advanced  (PL  XIV.  fig.  12),  may  have  modi- 
fied the  outline  to  some  extent  The  oil-globule,  which  now  has  a 
diameter  of  about  '3048  mm.,  is  situated  slightly  to  the  left  of  the  middle 
line,  rather  behind  the  middle  of  the  yolk,  arfd  is  surrounded  by  black 
pigment  (PI.  XIV.  fig.  13).  The  embryo  is  more  than  half  round  the  yolk, 
and  the  tail  is  carried  to  the  left.  Blackish  (stellate)  pigment  is  present 
in  large  patches  and  streaks  on  the  head  and  along  the  sides  of  the  body, 
as  shown  in  the  sketch  (Ibid,,  fig.  12).  The  yolk,  as  usual  in  such 
cases,  has  an  orange  hue. 

There  are  few  eggs  with  which  the  foregoing  can  be  confounded,  if 
indeed  any.  Only  five  species  of  2  mm.  in  diameter  and  upwards  are 
mentioned  by  Rafiaele,  and  all  are  unknown.  Without  going  into  detail, 
the  .structure  of  every  one  diverges  characteristically  from  the  foregoing. 

13.  On  an  Abnormal  Plaice. 

Ichthyologists  are  familiar  with  the  continuation  of  the  dorsal  and  anal 
fins  on  the  right  side — for  instance,  in  Miiller's  topknot — but  this  condition 
is  unknown  as  a  normal  character  in  the  plaice  and  other  members  of  the 
genus  Pleuronectes  of  ArtedL 

In  March  1891,  a  liner,  named  James  Gourlay,  who  has  from  the  first 
most  cordially  helped  in  Fisheries'  work,  secured  a  peculiar  plaice  about 
8  inches  in  length  and  about  4^  inches  broad.  The  right  surface  presents, 
a  fairly  normal  appearance,  except  that  near  the  caudal  an  irregularity  of^ 

*  The  courtesy  of  Mr  Turbyne,  the  lessee  of  the  salmon  fishings,  on  this  and  other 
occasions,  merits  my  best  acknowledgments. 
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the  fin-rays — both  dorsal  and  anal — occurs.  This  irregularity  is  due  to  the 
occurrence  in  the  ordinary  series  of  a  few  irregular  fin-rays  at  a  different  level 
from  the  rest  (lower  when  the  fish  is  placed  on  a  flat  surface,  right  side  up). 

On  the  left  side  (PI.  XVI I.  fig.  5),  the  lateral  line  posteriorly  is  curved 
gently  to  the  dorsal  side,  and  terminates,  after  a  short  course,  about  half  an 
inch  in  front  of  a  somewhat  (^levated  border  stretching  from  the  intergpinoua 
region  of  the  dorsal  to  the  interspinous  region  of  the  anal.  This  elevated 
border  is  fringed  with  a  continuous  series  of  rays.  The  first  of  the 
irrefTjular  series  ventrally  pass  from  the  anal  interspinous  bones  at  a  forward 
angle,  and  the  transverse  rays  follow  in  order,  as  observed  in  the  sketch. 
The  rays  joining  the  dorsal  are  crowded,  and  form  almost  a  double  series 
at  the  prominent  fold  of  the  region.  The  interspinous  elements  show  a 
tendency- — bpth  at  the  dorsal  and  the  ventral  edge— to  follow  the  abnormal 
transverse  or  vertical  fin,  but  they  seem  to  be  deficient  in  the  central 
region,  though  slight  folds  are  visible. 

The  lateral  line  commences  anew  from  the  centre  of  the  transverse  or 
vertical  fold  formerly  alluded  to,  and  goes  straight  backward  as  usual  to 
the  caudal.  Behind  the  irregular  region  a  small  portion  of  the  dorsal  and 
anal  fins,  of  a  normal  structure,  existed  m  each  side  of  the  terminal 
caudal  trunk,  and  at  both  edges  the  fin  proceeded  somewhat  further 
backward  than  usual. 

The  left  side  is  of  the  normal  colour,  with  the  exception  of  a  circular 
patch  of  black  about  \  of  an  inch  in  diameter,  which  is  situated  below 
tlic  lateral  line,  and  almost  cnverod  by  the  membrane  and  rays  of  the 
abnormal  vertical  fin.  Above  the  lateral  line,  again,  is  another  minute 
black  speck. 

14.  FunxHEn  Remarks  on  Injueies  to  Food-Fishes  on  t^e  Lines. 

1.  Cutth-FMeH. — Tn  the  Fourth  Annual  Report  of  the  Board  (1885), 
reference  was  made  *  to  the  injuries  infiicted  by  the  scpiids  on  the  haddock, 
whiting,  and  bib  after  they  are  hooked.  During  a  period  extending 
over  a  fortnight,  towards  the  end  of  November  (18Q1),  cuttle-fishes  were 
unusually  abundant  off  the  mouth  of  the  Forth,  between  the  Bell  Rock 
and  the  Island  of  May,  and  over  an  area  ten  miles  eixst  and  west.  Daily ^ 
during  this  period,  the  fishes  (codling,  haddock,  and  whiting)  on  the 
hooks  were  more  or  less  injured,  each  boat  having  about  a  box  of  fisbes 
that  had  been  attacked,  and  which  were  only  of  use  for  the  crab-pots. 
The  fishermen  do  not  remember  seeing  them  in  such  numbers,  and  so  bold 
in  tlieir  ha  hits.  They  often  held  on  to  the  fishes  till  they  were  at  the 
surface,  and  then  swam  off  actively,  so  that  a  ring-net  was  necessary  for 
their  capture.  The  most  abundant  form  was  Lolitjo  Forbesii^  though 
Eledone  was  also  present.  As  formerly  indicated,  the  wounds  were  gener- 
ally situated  behind  the  head,  large  gaps  extending  occasionally  three  or 
four  inches  backward,  and  in  tionie  the  brain  was  removed.  In  those  most 
injured  the  gaping  dorsal  wound  opened  into  the  abdominal  cavity — from 
which  the  liver  was  almost  invariably  removed,  while  tlie  stomach  and 
intestine  were  unt4>uched — a  feature  so  familiar  in  the  attacks  of  other 
predaceous  forms,  both  marine  and  aerial.  The  massive  muscles  along  the 
rlnrso-lateral  region  are  gouged  very  neatly  out  by  rasping,  but  shreds  of 
skin  hung  here  and  there  to  the  margins  of  the  wounds. 

2.  Star-fishes. — In  the  same  Report  of  the  Board  a  note  was  also  made 
on  the  injuries  caused  by  star-fishes,  as  follows: — *  Moreover,  if  the  lines 

*  have  been  long  down,  as  for  instance  for  a  night  or  two  during  a  storm, 

*  the    fishes  are   so  injured  (the  fishermen  say  "sucked")  by  the  cross- 

•  Page  204. 
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*  fishes  that  dome  resemble  those  removed   from  the  stomach  of  a  pre- 

*  datory  fish.'  Star-fishes  are  extremely  abundant  near  the  Carr  rocks, 
and  lines  left  from  Satnrday  till  Monday  presented  a  considerable  number 
of  injured  fishes.  Hie  large  haddocks  (about  5  lbs.)  were  unsightly  and 
the  skin  *  sodden/  and  in  a  few  rupture  of  the  cornea  had  occurred, 
though  of  course  the  latter  injury  might  have  been  caused  by  anothcJr 
species,  for  instance  the  great  whelk  (Buccinum).  If  such  fishes  had  been 
submitted  for  examination  without  remark,  various  interpretations  might 
have  been  advanced,  some  of  them  perhaps  exceedingly  wide  of  the 
mark. 

15.   List  op  Some  of  the  Phlagic  OtA,  Larv^  and  Young  Fishbs 

OBTAINED  BY  THE  *GaBLAND'  IN  1891  AND  1892,  WITH  REMAHKR* 

The  collections  of  pelagic  eggs  and  larval  fishes  made  by  Mr  Soott, 
F.L1.S.,  in  the  'Garland,*  greatly  exceed  those  pf  former  years;  indeed, 
the  number  has,  at  least,  been  doubled,  a  proof  of  the  conscientious  care 
and  continued  activity  devoted  to  this  department  The  kbour  involved 
in  going  over  these  collections  is  serious,  and  the  question  naturally  arises 
as  to  the  value  of  the  observations  resulting  therefrom.  In  the  first 
place,  much  depends  on  the  manner  of  preparing  the  eggs,  for  those  with 
ruptured  yolk  and  dissolved  oil-globules,  in  many  cases,  lead  only  to  con- 
fusion, while  the  variations  in  contraction,  caused  by  the  alterations  in 
the  strength  or  composition  of  the  preservative  fluid,  still  ^rther  compli- 
cate the  subjiict.  Further,  an  improper  mode  of  killing  the  ova,  even 
when  the  preservative  fluid  is  satisfactory,  results  in  irremediable  opacity. 
Even  years  of  experience  in  dealing  with  such  specimens — both  living 
and  preserved — cannot,  in  all  ca^es,  enable  the  observer,  after  the  expendi- 
ture of  much  time,  to  feel  satisfaction  with  his  labours. 

Irrespective  of  the  difierences  caused  by  the  varied  action  of  the  pre- 
servative fluids  in  the  same  species  of  pelagic  egg,  those  ambiguities  due 
to  the  close  approach  in  siee  of  forms,  perhaps  widely  divergent,  have  to 
be  encountered.  Thus,  badly  preserved  eggs  of  the  flounder  and  dab,  of 
the  whiting,  poor^coci  and  sprat,  of  the  cod)  lemon  dab  and  bib,  of  the 
ling  and  turbot,  and  of  the  gurnard,  brill,  and  megrim  entail  considerable 
trouble  in  discrimination^  and  often  with  unsatisfactory  results.  Nor  is  it 
necessary  to  refer  to  such  possible  accidents  as  the  retention  in  the  tow-nets 
(it  may  be  for  many  hoars  in  the  open  air)  of  part  of  the  eggs  of  a  pre- 
vious collection,  and  their  subsequent  admixture  with  a  fresh  series. 

The  presence  or  absence  of  an  oiUglobule  is  a  ready  means  of  distin- 
guishing certain  forms,  but  the  addition  of  a  fluid,  containing  too  large  a 
proportion  of  spirit,  renders  such  indistinct  or  invisible.  In  the  same 
way  the  vesicular  yolk  of  the  sprat  is  rendered  opaque,  and  even  the 
characteristically  thin  capsule  and  the  si^  cannot  always  be  depended  on. 

The  structure  of  the  capsule  {zona  radiata)  itself,  it  is  true,  renders 
the  identification  of  some  pelagic  eggs  comparatively  easy.  Thus 
the  eggs  of  the  dragonet  and  the  unknown  egg  (2  mm.  in  diameter), 
found  by  Wenckebach  in  the  Bay  of  Naples,  are  at  once  recognised  by 
their  reticulated  capsule,  and  the  present  Report  will  show  that  the  cap- 
sule of  the  eggs  of  the  torsk  may  also  be  easily  diagnosed 

Though  the  number  of  the  pelagic  eggs  is  considerable  at  various  sta- 
tions, it  may,  nevertheless,  be  asked  what  are  all  the  ova  thus  collected 
in  tow-nets  to  the  vast  multitudes  in  the  inshore  or  oflshore  waters  and 
in  the  open  ocean,  or  to  the  product  of  a  single  female  of  one  of  the  larger 
food-fishes  1    There  cannot  be  a  doubt  that  the  pelagic  nature  of  such  eggs 

*  I  am  indebted  to  Mr  W.  E.  Oollinge,  a  student  of  this  University,  for 
patiently  separating  and  calculating  the  ova  from  most  of  the  Stations. 
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is  intimately  associated  witli  the  almost  undiminished  prosperity  of  the 
marine  fisheries,  notwithstanding  the  vast  increase  of  men,  boats,  and 
apparatus. 

Besides  the  pelagic  eggs  of  fishes,  many  pelagic  eggs  of  a  Crustacean  and 
of  a  Medusoid  (1)  occurred  in  April  in  8d  Andrews  Bay. 

Generally  speaking,  tlie  bottom  trawl-like  tow-nets,  or  other  tow-nets, 
used  on  the  bottom  gave  the  largest  number  of  ova,  and,  besides,  they  are 
most  productive  of  fishes,  and  these  at  a  more  advanced  stage. 

So  far  aa  present  experience  goes,  the  degree  of  development  of  the 
several  collections  affords  only  a  limited  amount  of  information  in  regard 
to  distribution,  for  the  distance  travelled  is  unknown,  and  the  tempera- 
ture of  the  water  is  uncertain.  Besides,  the  case  is  wholly  different  from 
that  in  which  a  given  species  spawns  within  a  limited  time.  Here  the 
spawning  period  of  most  forms  is  prolonged— even  in  the  case  of  single 
individuals,  though,  of  course,  much  more  in  regard  to  successive  indivi- 
duals of  each  species.  The  eggs  captured  beyond  the  Island  of  May  do 
not  show,  in  any  marked  manner,  different  stages  from  those  procured  at 
the  stations  near  Inchkeith.  That  many  ova  from  the  offshore  waters  are 
carried  into  the  sheltered  bays  goes  without  saying,  and  was  fully  pointed 
out  in  the  Trawling  Report,  but  we  cannot  yet  draw  data  of  moment 
from  the  degree  of  development  of  these  pelagic  eggs.  The  migration  of 
the  young  fishes  is  likewise  an  important  factor.  Thus,  the  young  ling 
seek  the  rocky  margins  in  their  barred  condition  ;  the  young  cod,  green  cod, 
and  pollack  the  pools  and  the  iaminarian  forests  in  the  same  regions ;  and 
the  turbot  and  brill  the  border  of  low  water  or  sandy  beaches  at  an  early 
period  of  their  lives  ;  whereas  the  adult  ling,  cod,  and  other  forms  are  mot 
with,  as  a  rule,  in  greatest  numbers  in  the  open  waters. 

That  this  profusion  of  the  pelagic  eggs  of  fishes,  in  a  given  area  of  the 
ocean,  is  diagnostic  of  the  abundance  of  their  parents  in  that  region,  was 
sufficiently  apparent  in  the  Trawling  Expeditions  of  1884,  for  instance, 
by  contrasting  the  tow-nets  south-east  of  the  Island  of  May  with  those  in  8t 
Andrews  Bay,  or  by  contrasting  those  from  Smith  Bank  with  those  in 
Aberdeen  Bay,  The  vast  masses  of  the  ova  of  the  cod  that  occur  in 
Norwegian  waters,  and  which  are  occasionally  beached  in  long  lines — 
just  as  the  bulky  masses  of  the  translucent  sal  pre  were  on  the  shores  of 
Lochmaddy  in  1865 — is  another  example.  These  indications  are  fairly 
accurate  indications  of  the  finny  population  of  the  waters  at  the  particular 
time,  yet  it  must  be  remembered  that  the  pelagic  eggs  of  fishes,  for  ex- 
ample, in  St  Andrews  Bay,  give  no  clue  to  the  multitude  of  young  pbiice 
which  are  harboured  there,  and  probably  have  been  harboured  there  from 
time  immemorial,  and  whose  numbers  have  hitherto  defied  the  persistent 
efforts  of  both  liners  and  trawlers ;  and,  further,  whose  numbers  seem  to 
to  he  almost  independent  of  legislative  measures  within  territorial  waters. 
Again,  no  trace  of  the  large  pelagic  egg  of  the  halibut  has  ever  been 
seen  in  the  tow-nets,  so  often  used  either  on  the  great  fisliing  banks,  as  in 
the  trawling  work  of  1884,  and  since  that  date,  in  the  regular  work  of  the 
'  Garland,'  or  in  the  boats  of  the  Laboratory  ;  yet  young  halibut  of  small 
size  (about  a  foot)  are  occasionally  found  in  St  Andrews  Bay  and  elsewhere, 
in  inshore  waters.  This  would  raise  a  doubt  as  to  whether  the  action  of 
currents  on  the  pelagic  ova  altogether  suffice  for  the  distribution  of  the 
common  food-fishes.  Again,  if  we  are  right  in  supposing  the  egg  of  the 
halibut  to  be  pelagic,  it' may  yet  be  one  that  floats  deeply  in  the  water.  In 
connection  with  the  halibut,  a  remark  may  be  made  here  as  to  the  extra- 
ordinary numbers  of  this  huge  species  which  are  landed  yearly  on  the  pontoon 
at  Grimsby  ;  indeed,  the  array  of  these  fishes  forms  one  of  the  most  striking 
features  of  that  remarkable  fishing  centre.     A  single  vessel  from  Iceland 
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VT  Faroe  wUl  land  from  5  to  700  of  them,  the  majority  packed  Iq 
ice,  though  a  few  of  the  finest  are  brought  to  port  alive — fastened,  or 
rather  slung,  head  downward  in  the  well  of  the  ship  by  a  clove-hitch 
round  the  tail,  each  being  thus  marked  by  a  deep  ulcer  (from  the  ligature) 
round  the  tail ;  that  organ  itself  being  often  so  congested  as  to  resemble  a 
red  Hag,  and  occasionally  the  ligature  cuts  right  through.  The  larger  are 
also  frequently  marked  by  the  wound  of  the  gaff  used  in  getting  them  uu 
board.  The  halibut  is  also  one  of  the  forms  which  illustrates  the  largo 
proportion  of  the  immature  in  ordinary  captures  (by  lines),  many  ranging 
from  16  to  18  inches  to  2  or  3  feet. 

In  the  enumeration  of  the  various  kinds  in  the  several  collections  it 
must  be  distinctly  understood  that  the  figures  are  only  approximative, 
since — apart  from  the  changes  due  to  contraction — it  is  likely  that  eggs 
closely  resembling  each  other  in  size  have  been  grouped  together,  e.g., 
those  of  the  gurnard,  the  brill,  and  Miiller's  topknot,  the  cod,  green  cod, 
and  pollacL 

It  is  interesting  to  watch. the  succession  of  the  various  eggs  throughout 
the  year,  but  this  subject  is  so  extensive  that  a  special  report  would  be 
necessary  to  do  it  justice.  Some  extend  over  a  long  period,  like  those  of 
the  rocklings  and  gurnards,  while  others  occur  chiefly  in  the  warmer 
months  Uke  those  of  the  dragonet  and  sole. 

In  former  years  the  pelagic  eggs  were  chiefly  preserved  in  strong 
methylated  spirit,  no  special  method  having  been  adopted  in  killing  them. 
This  had  one  merit,  viz.,  a  uniform  degree  of  contraction  in  all  the  collec- 
tions thus  made,  but  it  rendered  the  oil-globule  in  such  eggs  as  possessed 
such  more  or  less  invisible,  while  the  pigment  of  the  advanced  embryos, 
and  the  outlines  of  the  embryos  themselves  were  indistinct  The  yolk,  of 
course,  was  densely  opaque. 

Recently  various  experiments  have  been  made  at  the  Laboratory  by  Mr 
'Collinge  and  myself  with  a  view  to  find  out  agood  method  of  preserving  these 
ova,  so  as  to  ensure  the  best  possible  results  in  relation  to  contraction,  trans- 
parency, permanence  of  the  oilrglobule,  and  the  condition  of  the  embryo. 
These  are  not  yet  completed,  but  it  may  be  well  to  make  a  few  preliminary 
remarks  so  as  to  enlist  attention  to  the  subject.  As  a  rule  the  ova  which  are 
preserved  for  the  present  purposes  (viz.,  identification  of  the  species  in 
connection  with  their  distribution),  are  killed  by  adding  a  few  drops  (in  a 
watch-glass  or  small  beaker)  of  a  saturated  solution  of  picric  acid  in  5  per 
cent  hydrochloric  acid  to  an  ounce  of  water.  They  should  then  be  care- 
fully washed  in  fresh  water.  If  allowed  to  remain  longer  than  three 
minutes,  or  where  there  was  too  large  a  proportion  of  the  acid,  the  condi- 
tion of  the  yolk  was  unsatisfactory.  Those  killed  in  a  saturated  solution 
of  corrosive  sublimate  (6  parts  to  3  parts  of  glacial  acetic  acid),  were  less 
satisfactory. 

The  ova  were  then  preserved  in  the  following  solutions  i — 

Picro-sulphurio  (Kleiuenborg's),      .         ,         .         2  parts. 
Methylated  spirit,  .....         2      „ 

2  per  cent,  acetic  acid,  ....!„ 

In  this  fluid  shrinkage  was  comparatively  small,  and  the  oil-globule  in 
the  eggs  of  the  rockling  and  gurnard  were  well  preserved.  The  yolk  was 
opaque.  In  picro-sulphuric  acid  1  part  and  2  per  cent  acetic  acid,  the 
oU-globule  remained  in  good  condition,  the  contraction  was  slight,  but  the 
yolk  was  distorted,  and  the  perivitelline  space  filled  with  an  opaque  fluid. 
The  eggs  experimented  with,  however,  were  ovarian  (gurnard's). 

Shrinkage  was  great,  the  yolk  opaque  and  distorted  in  those  placed  in 
picro-sulphuric  acid  2  parts,  glycerine  I  part,  and  60  per  cent,  alcohol  2  parts. 

Very  satisfactory  results  were  obtained  by  the  use  of  a  fluid  composed 
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of  a  saturated  solution  of  picric  acid  1  part,  methylated  spirit  (undiluted) 

1  part,  2  per  cent,  acetic  acid  1  part.  The  oil- globule  always  remained 
clear,  and  the  shrinkage  was  moderate.  Moreover,  Mr  Collinge  found 
that  ova  badly  preserved  may  be  transferred  to  this  with  advantage, 
especially  where  the  oil- globule  is  indistinct. 

Ova  preserved  in  methylated  spirit  4  parts,  spirit  of  camphor  1  part, 

2  per  cent,  acetic  acid  4  parts,  shrank  considerably,  but  their  condition 
otherwise  was  satisfactory. 

In  Perenyi's  fluid  1  part,  and  50  per  cent,  alcohol  4  parts,  the  ova 
assumed  a  bluish  tint,  and  shrank  considerably,  but  the  oil-globule  was 
clearly  visible,  and  the  embryo  and  its  pigment  were  well  seen. 

When  dead  eggs  of  whiting  and  poor  cod  were  simply  placed  in  2  per 
cent,  acetic  acid  they  looked  well  for  a  day  or  two,  but  soon  they  began 
to  swell,  and  the  yolk  was  disintegrated.  In  other  cases  (living  rockling), 
both  pigment  and  oil-globule  were  preserved,  but  the  yolk  was  somewhat 
collapsed. 

In  50  per  cent,  spirit  the  shrinkage  was  moderate,  the  oil-globule  was 
visible  for  weeks,  and  the  results  fairly  satisfactory. 

In  e(|ual  parts  of  picric  acid  and  50  per  cent,  spirit,  the  eggs  shrank 
moderately,  and  the  embryo  and  its  pigment  were  well  seen. 

In  picric  acid  2  parts  and  methylated  spirit  1  part,  the  contraction 
was  considerable,  and  by  it  the  oil-globule  disappeared,  and  the  yolk 
was  disrupted. 

In  picric  acid  1  part,  spirit  1  part,  the  shrinkage  was  as  usual,  but  the 
oil-globule  was  visible  in  many,  though  small. 

When  placed  in  a  fluid  composed  of  acetic  acid  2  parts,  spirit  of  cam- 
phor 1  part,  the  oil-globule  remained  very  distinct,  and  the  embryo  and 
its  black  pigment  were  clearly  shown.     The  contraction  was  moderate. 

If  any  method  could  be  discovered  whereby  the  colours  as  well  as 
the  tissues  of  the  larvae  could  be  adequately  preserved,  a  very  great 
impulse  would  be  given  to  the  elucidation  of  the  life-histories  of  the 
food-fishes.  At  present  black  pigment  alone  seems  to  resist  the  pre- 
servative fluids,  and  the  power  of  rapidly  making  a  coloured  sketch, 
such  as  Professor  Prince  and  Mr  Holt  possess,  is  an  exceptional  gift. 

In  regard  to  the  larval  and  post-larval  fishes  the  observations  of  many 
years  show  that  no  forms  are  more  abundant  and  more  generally  distri- 
buted than  the  sand-eels  and  clupeoids.  The  former  are  plentiful,  both 
in  inshore  and  olfshore  waters,  the  protracted  spawning  period  giving 
larval  and  post-larval  forms  from  the  earlier  months  of  the  year  till 
autumn.  A  continuous  supply  is  thus  provided  for  the  varied  wants  of 
the  more  valuable  food-fishes.  The  pelagic  habits  of  the  young  sand-e(ils 
still  further  render  them  suitable  for  this  function.  The  clupeoids  like- 
wise are  extremely  abundant,  often  indeed,  as  on  certain  occasions  in 
March,  60  clogging  the  bottom-nets  that  their  use  had  to  be  discontinued 
for  a  time.  Nevertheless — though  two  well-marked  spawning  periods 
occur — their  importance  as  food  for  the  younger  fishes  would  not  seem 
-  to  be  much  greater  than  that  of  the  sand-eels. 

Larval  gadoids  abound  in  the  spring  months  —  especially  in  April, 
and  the  same  may  be  said  of  the  pleuronectids.  The  turbot  and 
sole,  however,  are  later.  Young  gobies,  again,  are  very  abundant  in  the 
•  bottom-nets  during  the  warmer  months,  and  like  the  young  eels  are  to  be 
found  far  up  the  estuary  of  the  Forth  in  autumn.  Young  pipe-fishes 
abound  off  the  estuary  of  the  Eden. 

Larval  and  post-larval  fishes  are  best  killed  in  the  usual  solution  of 

corrosive  sublimate,  well  washed,  and  then  placed  in  weak  spirit  for  some 

.  hours.     They  may  be  transferred  by  stages  to  strong  spirit     There  is, 
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however,  no  objection  to  their  being  placed  cU;  once  (after  being  killed 
with  the  sublimate)  in  strong  methylated  spirit. 

L  MONTROSE. 

Station  I. — Bottom,  *i8tb  August  1891.  Young  dupeoids  (herriags), 
6  to  7  mm, ;  dragonet,  3'5  mm. 

Station  II. — Bottom,  28th  August  1891.  Young  clupeoids  (berriDgs), 
6  to  10'5  mm. ;  pleuroneotid,  9  mm.  The  herrings  belong  to  the  antomn- 
brood. 

II.  MORAY  FIRTH. 

Station  IV. — Bottom,  9th  September  1891.  Young  bimaculatad 
suckers,  4*8  to  9  mm. ;  young  gobies,  35  to  7*5  mm. 

Station  V. — ^Bottom,  9th  September  1891.  Large  po8t4arval 
pleuronectid  7*5  ra.m.  long,  with  black  patch  near  tip  of  tail,  and  two 
between  this  and  anus;  gobies,  6*5  to  9  mm.;  young  bimaculated 
suckers,  4*8  to  8  ram. 

Station  YI. — Bottom,  9tb  September  1891.  Bimaculated  suckers, 
5  *5  to  1 1  mm. ;  sinifitral  pleuronectid,  4  mm^ 

III.  FIRTH  OF  FORTH  AND  OFF  THE  ISLAND  OF  MAY. 

South  Bat. — Bottom,  Slst  March  1891.  Two  herrings,  7  to  8  mm., 
yolk-sac  absorbed ;  three  armed  bullheads,  6  to  8  mm.;  two  Montagu's 
suckers,  4  mm. 

Station  IIL— Surface  and  bottom,  27th  May  1891.  Young  dabs(1) 
12*5  mm.,  left  eye  partly  over  the  ridge ;  young  sand-eels  8  to  9  mm. 

Station  L,  (vicinity  of), — Surface,  8th  June  1891.  Moderate  collec- 
tion of  eggs.  29  eggs  of  gurnard,  embryos  more  than  ^  round  yolk; 
apmt,  1158,  embryos  about  |  round  yolk ;  about  50  eggs  of  dab  in  similar 
condition;  46  e^s  of  rockling  (two  species);  1  egg  of  dragonet ;  14 
pleuronectids  (imperfectly  preserved),  from  9  to  11  mm.,  those  about  9 
mm.  being  elongated,  with  the  left  eye  more  or  less  on  its  own  side,  though 
vkible  in  some  from  the  right  One  bi  the  larger  is  a  dab,  the  otibers 
probably  flounders  and  plaice  (?). 

Island  of  Mat. — Surface,  9th  June,  1891.  45  eggs  of  ^^umard  ;  181 
eggs  of  sprat ;  many  eggs  (about  50)  resembling  those  of  topJcnot,  and 
some  smaller  like  turbot ;  110  eggs  of  rockling. 

Around  Island  of  Mat. — Surface,  9th  June  1891.  Moderate  collec- 
tion of  ova.  Eggs  of  gurnard  (many)  ;  considerable  nambef  of  eggs  of 
sprat ;  pooivcod ;  whiting(?) ;  and  two  kinds  of  rockling,  embryos  about 
^  round  the  yolk. 

Abound  Island  of  Mat. — Townet  at  6  to  8  fathoms,  9th  June  1891. 
Dabs,  8  to  12  mm.,  eye  appearing  on  ridge;  gurnard,  27  mm. 

West  of  Island  of  Mat. — Surface,  9th  June  1891.  Considerable 
collection  of  ova.  Many  eggs  of  gurnard ;  whitog(l) ;  poor-cod ;  con* 
siderable  number  of  eggs  of  sprat ;  many  eggs  of  rockling  as  before. 

Station  I.,  (vicinity  of). — Surface,  11th  June  1891.  Very  considerate 
collection  of  ova.  24  eggs  of  gurnard ;  about  3005  eggs  of  sprat  and  dab^ 
about  100  being  eggs  resembling  those  of  the  dab ;  649  eggs  of  rockling 
as  before ;  6  eggs  of  dragonet. 

Station  I,  (vicinity  of). — Surface,  11th  June  1891.  Consideral^  col- 
lection of  ova;  65  eggs  of  gurnard,  embr3ro  ^  round  the  yolk;  1184  eggs 
of  sprat  and  dab,  about  80  being  near  dab ;  403  eggs  of  rockling. 

Station  II. — Surface,  12th  June  1891.     Laige  number  of  pelagic  eggs. 
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23  eggs  of  gurnard  (one  resembling  topknot) ;  3778  eggs  of  sprat,  with  a 
few  of  dab  and  poor-cod ;  176  eggs  of  rockling  as  before  ;  8  eggs  of  dra- 
gonet,  two  showing  indications  of  a  small  oil-globule,  probably  from 
change  in  yolk,  due  to  preparation.  The  preservative  fluid  had  not  acted 
satisfactorily. 

Station  I. — Surface,  22nd  June  1891.  148  eggs  of  gurnard,  embryo 
fully  §  round  yolk,  rest  injured  in  preservation ;  2875  eggs  of  sprat,  with  an 
admixture  of  forms  like  dab  and  poor-cod  ;♦  81  eggs  of  rockling  as  before. 

Near  Alloa — Bottom,  7th  July  1891.  Sprat  32  mm. ;  numerous 
gobies  4-8  to  17-5  mm. 

West  op  Queensfbrry. — Bottom,  7th  July  1891.  Young  pleuronectid 
(dab  or  flounder)  7  mm. ;  young  gobies  9  to  22*6  mm. 

Largo  Bay.— Surface,  8th  July  1891.  Small  collection  of  ova ;  34 
eggs  of  gurnard ;  considerable  number  of  eggs  of  turbot-like  form ;  57 
eggs  of  sprat,  some  nearly  ready  to  hatch;  153  eggs  of  rockling  bb 
before. 

Pleuronectid  12  mm.,  left  eye  on  ridge,  and  towards  right  side,  which 
is  chiefly  pigmented,  though  pigment  still  remains  on  left  side,  arranged 
like  that  on  right. 

Kirkcaldy  Bay.— Surface,  8th  July  1891.  About  20  eggs  of  gurnard, 
embryos  about  §  round  the  yolk;  125  eggs  of  sprat  and  dab-like  form, 
embryo  from  ^  round  yolk  to  nearly  ready  to  hatch ;  considerable  number 
of  eggs  of  rockling,  embryo  f  round  yolk  ;  young  dab  (?),  8  ram.,  left  eye 
appearing  over  ridga 

Kirkcaldy  Bay.— Bottom,  8th  July  1891.  Pleuronectid  10  mm., 
left  eye  advanced  and  approaching  ridge. 

Station  V.— Surface,  9th  July  1891.  Young  rockling,  28  mm. 
(mackerel  midge) ;  pleuronectid,  11  mm.,  eye  appearing  over  riclge. 

Station  V. — Bottom,  9th  July  1891.  73  eggs  of  gurnard,  embryo 
about  ^  round  yolk;  113  eggs  of  rockling  (two  species),  embryo  * 
round  yolk ;  a  few  resembling  turbot  and  topknot,  embryo  about  f 
round  yolk. 

Station  V. — Twelve  fathoms  tow-net,  9th  July  1891.  Young  chi- 
peoids,  16  to  18  mm. ;  young  rocklings,  3*5  mm. ;  post-larval  sprats,  5*3 
to  6*8  mm. ;  young  dragonets,  3*2  mm. ;  pleuronectids,  3'5  to  7  mm. 

Station  V.,  (vicinity  of). — Twelve  fathoms  tow-net  at  midday.  11 
eggs  of  gurnard,  embryo  ^  round  yolk ;  a  few  eggs  of  qprat ;  62  eggs 
of  rockling,  embryo  almost  encircling  yolk  ;  13  eggs  of  turbot-like  form, 
embryo  §  round  yolk. 

Station  v.,  (vicinity  of). — Bottom,  9th  July  1891.  A  comparatively 
large  collection  of  ova.  531  eggs  of  gurnard,  embryo  §  round  yolk  ;  97 
eggs  of  sprat,  with  a  few  poor-cod  and  a  turbot-like  form;  419  eggs  of 
rockling  (two  species),  embryo  f  round  yolk  and  even  further  advanced. 

Fidra  to  Cookbnzie. — Surface,  9th  July  1891.  A  smaller  collection 
than  at  bottom ;  48  eggs  of  gurnard,  embryo  from  ^  to  §  round  yolk ; 
3  eggs  of  weever;  45  eggs  of  sprat,  embryo  ^  round  yolk ;  21  eggs  of 
rockling,  embryo  \  round  yolk ;  2  eggs  of  dragonet ;  young  lump-suckerB, 
9  to  16*5  mm.  (probably  amongst  floating  sea-weeds). 

Fidra  to  Cockenzfe. — Bottom,  9th  July  1891.  Moderate  collection. 
About  20  eggs  of  gurnard  ;  200  eggs  of  sprat ;  and  about  50  of  pleuro- 
nectid ;  58  eggs  of  rockling  as  before  ;  2  eggs  of  dragonet. 

GuLLANENBSs  TO  KiNGHORNNESS. — Bottom,  10th  July  1891.  1  egg  of 
gurnard ;  386  eggs  of  sprat,  embryo  ^  round  yolk,  and  in  some  nearly 
ready  to  hatch ;  128  eggs  of  rockling,  embryos  \  round  yolk  ;  post-larval 
dragonet  3  mm. ;  post-larval  goby  3  mm. 

*  Preservation  rendered  diagnosis  imperfect. 
U 
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South  Bat. — Surface,  young  lump-suckers  10  to  14  mm. 

Station  IV. — Surfiice,  17th  July  1891.  A  few  eggs  of  gornaTd ;  750 
eggs,  chiefly  of  sprat,  embryo  at  various  stages,  some  f  round  yolk ;  48 
eggs  of  rockling,  embryo  at  various  stages ;  ^  eggs  of  dragonet,  embryo 
from  early  formation  to  §  round  yolk. 

Station  V.-— Surface,  17th  July  1892.  140  eggs  of  gurnard  ;  90-100 
^gs  of  sprat ;  1083  eggs  of  rockling,  embryo  §  round  yolk. 

Station  IIL — Surface,  18th  July  1891.  6  eggs  of  gurnard ;  445  eggs, 
chiefly  of  sprat ;  89  eggs  of  rockling. 

Station  V. — Bottom.  Gradoids  6  to  8  mm. ;  many  rockling  4  mm.; 
many  pleuronectids  7  mm.,  eyes  lateral ;  gobies  5  mm.;  pelagic  egg  1*2192 
mm.,  embryo  half  round  yolk. 

Station  VIII. — Surface,  2l8t  July  1891.  340  eggs  of  gurnard,  em- 
bryo ^  to  f  round  yolk ;  714  egg3  of  rockling  (two  forms),  embryo  in 
most  about  ^  round  yolk. 

Station  VIII.— Bottom,  2l8t  July  1891.  Gobies  3*5  to  4*5  nun. ; 
Cotti  5*2  mm.  ;  Montagu's  sucker  4*5  mm. 

Station  IX. — Surface,  21st  July  1891.  Eggs  of  gurnard,  embryos  at 
various  stages,  chiefly  advanced  ;  209  eggs,  chiefly  of  spiat,  embryos  fully 
\  round  yolk  ;  310  eggs  of  rockling,  embryos  about  \  round  yolk. 

Station  IX. — Bottom,  21st  July  1891.  Montagu's  sucker  4  mm. ; 
gobies  3*2  to  4*5  mm.;  pleuronectids  5  to  7  mm. 

Station  V. — Surface,  22nd  July  1891.  Moderate  collection  of  ova. 
Eggs  of  sprat,  dab  (7),  turbot,  rockling  (two  forms),  gurnard,  and  larva  of 
rockling  (probably  M,  tricirrcUa), 

East  op  Inchkbith. — Surface,  28th  July  1891.  17  eggs  of  gurnard, 
embryo  about  ^  round  yolk  ;  eggs  of  lemon-dab  (?) ;  613  eggs  of  sprat, 
embryo  ^  round  yolk  ;  75  eggs  of  rockling,  embryo  ^  to  f  round  yolk. 

West  op  Island  op  May,  Mid-Channel. — Surface,  Ist  haul,  3l8t 
July  1891.  Comparatively  few  ova ;  48  eggs  of  gurnard,  embryo  ip  some 
^  round  yolk,  rest  indistinct ;  30  eggs  of  sprat,  ^  round  yolk ;  young 
sand-eels  9  to  11  mm.  ;  young  clupeoids  16  mm.  ;  young  rocklings  4  to 
5  mm. ;  young  goby  7  mm. ;  pleuronectids  7*5  to  10  mm.  (like  long-rough 
dab  ?),  eyes  symmetrical ;  3  of  rockling. 

West  op  Island  op  May,  Mid-Channel. — Surface,  2nd  haul,  31st 
July  1891.  Comparatively  few  ova;  197  eggs  of  gurnard,  embryo  f 
round  yolk ;  63  eggs  of  sprat,  embryo  ^  round  yolk ;  23  eggs  of  rockling, 
embryo  J  round  yolk ;  young  clupeoids  8  to  1 1  mm. ;  a  larger  series  from 
15  to  17  mm.  (probably  sprats),  and  others  21  mm.,  evidently  older;  poet- 
larval  pleuronectids  (lemon-dabs  ?)  5  mm.,  with  three  black  pigment-bars 
behind  vent ;  post-larval  pleuronectids  10  mm. ;  young  rockling  4*5  mm. ; 
post-larval  dragonets  4*5  to  7  mm. 

"West  op  Island  op  May,  Mid-Channel. — Bottom,  1st  haul,  31st  July 
1891.  Clupeoid  21  mm.;  gobies  5  to  8  mm. ;  pleuronectids  8  to  10  mm., 
eyes  lateral. 

West  op  Island  op  May,  Mid-Channel. — Bottom,  2nd  haul,  31st  July 
1891.  Comparatively  few  ova ;  57  eggs  of  gurnard,  embryo  J  to  J  round 
yolk  ;  71  eggs  of  sprat,  embryo  from  f  to  ^  round  yolk ;  38  ^ggs  of  rock- 
ling, as  before,  embryp  J  round  yolk. 

East  op  Island  of  May. — Surface,  31st  July  1891.  41  eggs  of  gur- 
nard, embryo  |  round  yolk ;  35  eggs  of  sprat,  embryo  from  ^  to  complete 
environment  of  yolk ;  a  few  eggs  of  rockling ;  ^g  '8382  mm. 

East  op  Island  op  May,  3^  Miles. — Tow-net  at  12  fathoms,  31st  July 
1891.  Clupeoids  (sprats?)  5*5  to  9  mm. ;  rockling  (injured)  3  mm, ; 
gobies  5  to  7  mm.  ;  pleuronectids  4*5  to  8  mm. 

Bbamer  to  Bo'n ess.— Bottom,  3rd  August   1891.     Numerous  young 
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gobies  5  to  21  mm. ;  young  dragonet  4  ram.  In  former  days  the  *  great ' 
lines  were  used  in  this  region  for  cod,  which  pursued  the  herrings  up  the 
Forth. 

Annat  TO  Alloa. — Bottom,  3rd  August  1891.  Young  gobies  3*8  to 
18  mm.     Sagittse,  Mysidsp,  and  other  forms  occur  in  great  numbers. 

Elie  to  Crail. — Surface,  4th  August  1891.  Comparatively  small  col- 
lection of  ova.  About  95  eggs  of  gurnard  and  allies,  embryo  ^  round 
yolk;  141  eggs  of  sprat,  embryo  |^  round  yolk;  222  eggs  of  rockling, 
embryo  ^  to  complete  environment  of  yolk. 

Elie  to  Crail. — Bottom,  4th  August  1891,  Post- larval  pleuronectids 
5*5  to  8  mm.  (dabs  1)  ;  rockling  3 '5  to  4  mm. ;  gobies  4*5  to  7  mm. ;  ten- 
tacle of  medusa  {Cyanea  ?). 

Station  VII. — Surface,  6th  August  1891.  84  eggs  of  gurnard,  em- 
bryo f  round  and  completely  round  yolk  ;  35  eggs  of  sprat,  embryo  h  to 
f  round  yolk  ;  267  eggs  of  rockling  (two  forms),  embryo  f  round  yolk. 

Station  VII. — Bottom,  6th  August  1891.  Gobies  3  to  6  mm.  ;  2 
sand-eels  6*5  mm.  ;  2  pleuronectids  5*5  mm. ;  rockling  5 "2  mm.,  with 
silvery  abdomen  and  long  ventrals. 

Station  L — ?  Surface,  14th  August  1891.  Small  collection  of  ova  ;  3 
eggs  of  gurnard,  embryo  about  ^  round  yolk ;  68  eggs,  chiefly  of  sprat, 
embryo  about  §  round  yolk  ;  102  eggs  of  rockling,  embryo  about  J  round 
yolk. 

Station  L — Bottom,  14th  August  1891.  30  gobies  3*2  to  8*5  mm.  ; 
1  near  the  foregoing  (?)  5  mm.  ;  4  pleuronectids  5  to  6  mm.  ;  1  post- 
larval  dragonet  5*5  mm. ;  1  Montagu's  (I)  sucker  4  mm. 

Station  III. — Surface,  17th  August  189L  Very  small  collection  of 
ova  ;  4  eggs  of  gurnard  ;  1  egg  of  sprat ;  1  egg  of  rockling. 

Station  VII. — Bottom,  17th  August  1891,  11  gobies  3*3  to  5*5  mm.; 
9  pleuronectids  4  to  9*5  mm.,  latter  with  eyes  symmetrical  in  one,  and 
another  witli  left  eye  appearing  on  ridge ;  Montagu's  (?)  sucker  4*5  to 

6  mm. 

Station  V. — Surface,  18th  August  1891.  Similar  number  of  ova  to 
the  foregoing ;  eggs  of  gurnard,  embryo  fully  J  round  yolk ;  eggs 
of  sprat,  embryo  about  |  round  yolk. 

Station  V.^ — Bottom,  18th  August  1891.  Post-larval  pleuronectids  8*8 
mm.  ;  gobies  4  to  9  mm.  ;  Montagu's  sucker  4  mm. 

Station  VIII. — Bottom,  18th  August  1891.  4  gobies  4  to  9  mm. ;  1 
Montagu's  sucker  4*5  mm. ;  1  pleuronectid  7*5  mm. 

Station  IX. — Surface,  19th  August  1891.  Very  few  ova.  Seven  eggs 
of  gurnard,  embryo  encircling  yolk,  and  in  some  nearly  ready  to  hatch  ;  5 
eggs  of  sprat  embryos,  half  round  ;  21  eggs  of  rockling,  embryos  from  |tha 
round  to  completely  round  yolk. 

Station  VI. — Bottom,  19th  August  1891.  Four  post-larval  pleuro- 
nectids, 4 '5  to  8 "5  mm.,  youngest  boldly  pigmented  ;  24  gobies,  4*5  to  8*5 
mm. 

Off  Elie,  NEAR  Mid-Channel.  Tow-net  at  12  fathoms,  21st  August 
1891.  Seven  post-larval  pleuronectids,  45  mm.  (with  notochordal  whip)  to 
6*5  mm.,  with  the  right  eye  just  visible  on  the  ridge,  and  probably  in- 
cluding dabs,  lemon-dab,  and  a  sinistral  form ;  2  young  rockliugs,  3^5  to 
4  mm.  ;  4  gobies,  5*5  to  6  mm.  ;  dragon ets,  3  to  6  mm. 

Station  V.— Bottom,  Ist  October  1891.  Young  whiting,  19  mm.  ; 
clupeoids,  16  to  18  mm.  ;  young  gobies,  6  to  16  mm. ;  bimaculated  suckers, 

7  to  10  mm, ;  Cottif  3*5  to  8*5  mm.  ;  dragonet,  5*5   mm.  ;  lemon-dab, 
10*5  mm. 

Between  Stations  III.  and  IV.,  Cross-Section. — Bottom,  7th  October 
1891.     Young  clupeoids  (herrings),  14  to  19  mm. 
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Between  the  Island  op  May  and  the  Bass  Rook. — Bottom,  8th 
October  1891.  Young  clupeoids  (herrings),  17  to  22-6  mm. ;  greater  pipe- 
fish, 47  mm.  ;  young  goby,  12  mm. 

Near  Mikra  Stone. — Bottom?  New  stationary  net,  10th  October 
1891.  Young  dab,  12  mm.  ;  and  Ammotrypane  cutlogaster,  a  sand  and 
mud-loving  annelid. 

OxcAB  TO  *Roo8T,'  NEAR  iNCHKEiTfl. — Bottom,  16th  October  1891 
Clupeoids  (herrings),  17  mm.  ;  rockling,  38  mm.;  unknown  form  near 
Cottu8,  6  mm.  (eyes  larger  than  in  Callionymus), 

From  N.  round  by  E.  to  S.  End  op  Inchkbith. — Bottom,  15th 
October  1891.  Clupeoids  (herrings),  16  to  17  mm.;  recklings,  3-6  to 
6  mm. 

Station  III.— Bottom,  19th  October  1891.  Young  clupeoids,  18-22 
mm. ;  gobies,  8  to  18  mm. ;  Cotti,  5  to  8  mm.  Mingled  with  an  enormous 
quantity  of  Sagittse. 

Station  VIIL— Bottom,  26th  October  1891.  Clupeoids,  21-22  mm. ; 
lemon-dab  (1),  15  mm.,  left  eye  on  ridge  ;  gobies,  7-16  mm. ;  dragonets, 
4-8  to  7-8  mm. 

Vicinity  of  Inchkbith. — Surface,  27th  October  1891.  Young  rock- 
lings  (Couch's  mackerel  midge),  29*3  to  40  mm. ;  clupeoids  (herring  1),  17 
to  21  mm. 

Largo  Bay. — Dredged  29th  October  1891.  Young  grey  gurnard,  29 
mm.,  brightly  coloured. 

East  op  Inchkbith. — Bottom  (10-12  fathoms),  2nd  October  1891. 
Clupeoids  (herrings?),  22-25  mm. ;  rockling,  3*5  mm. 

Off  Elib. — Surface,  2nd  November  1891.     Rocklings,  31-5  to  38  mm. 

Off  Elib, — Net  at  15  fathoms,  2nd  November  1891.  Clupeoids 
(herring?),  21  to  29  mm.  ;  pleuronectid  (dabi),  14  mm.,  eye  on  ridge; 
dragonet,  6  mm. 

Off  Car  Craig. — Side  townet,  2nd  December  1891.  Young  dab^  17 
mm.,  eyes  on  left  side. 

Close  Inshore,  near  Culross. — New  bottom-net,  2nd  December  1891. 
Sprats,  36-5  to  39  mm. ;  gobies,  17  to  20  mm. 

Sandside. — Bottom,  16th  December  1891.     Gobies,  13  to  42  mm. 

Sandsidb. — Surface,  16th  December  1891.     Young  eel,  66  mm. 

Station  IX. — Surface,  14th  January  1892.  3  eggs  of  long-rough 
dab ;  embryonic  1  with  optic  capsules  well  formed,  others  earlier. 

Station  II. — Bottom,  19th  January  1892.  Young  dabs,  15  to  18 
mm. ;  sprats,  43  to  57  mm. ;  gunnel,  82  mm. 

Station  I. — Bottom,  18th  February  1892.  2  post-larval  Montagu's 
suckers,  4*5  mm. 

Station  II. — Surface,  18th  February  1892.  Single  Qgg  of  long-rough 
dab,  embryo  not  yet  outlined. 

Station  II.— ?  Bottom,  10th  March  1892.     9  eggs  of  dab. 

Station  IV. — Bottom,  12th  March  1892.  Larval  Montagu's  sucker, 
4  mm. 

Station  VII. — Surface,  14th  March  1892.  1  egg  of  plaice,  embiyo 
^ths  round  yolk,  and  with  pigment ;  4  eggs  of  long-rough  dab,  embryo 
half  round  yolk  in  2,  another  just  outlined,  and  on  the  fourth  (the 
smallest  egg),  blastoderm  had  only  begun  to  extend  over  yolk ;  1  egg  of 
haddock. 

Station  VI. — Bottom,  16th  March  1892.  Young  sand-eel,  5*5  mm.; 
3  Montagu's  suckers,  5  mm. 

Station  VIII. — Surface,  16th  March  1892.  99  eggs  of  plaice,  appar- 
ently at  an  early  stage,  but  their  condition  was  unsatisfactory ;  464  eggs 
of  haddock ;  45  eggs  of  cod ;  71  of  long-rough  dab ;  13  eggs  of  dab. 


Digitized  by  VjOOQK 


of  the,  Fishery  Bortrd  fm'  Scotland,  309 

Station  IX.— Surface,  16th  March  1892,  A  very  large  collection  of 
ova;  5500  eggs  of  haddock  and  allies;  1542  eggs  of  plaice,  early,  but 
indistioct;  1600  eggs  of  long-rough  dab,  chiefly  in  early  stages;  50  eggs 
of  cod ;  286  eggs  of  whiting,  early  stages ;  57  eggs  of  dab  and  flounder. 

8  TO  12  MiLBS  East  op  Island  of  May. — Surface,  5th  April  1892 
12  noon  to  2  p.m.  A  very  large  and  important  collection,  the  largest  of 
the  series.  Unfortunately  the  preservation  was  defective.  Nearly  three- 
fourths  of  the  eggs  in  bulk  consisted  of  the  eggs  of  the  haddock  (roughly 
estimated  at  10  or  11,000),  and  probably  those  approaching  them  in  size 
and  appearance,  such  as  those  of  the  bib.  The  embryos  in  those  eggs 
of  the  haddock  that  could  be  distinguished  were  from  |  to  f  round 
the  yolk.  The  next  series  were  the  eggs  of  the  long-rough  dab  which 
may  be  roughly  estimated  at  5  or  600 ;  in  a  few  which  could  be  made 
out  the  embryos  had  the  tail  just  free  from  the  yolk.  The  eggs  of 
the  plaice  were  about  250  in  number,  and  in  1  the  embryo  was  half 
round  the  yolk.  There  were  fully  500  eggs  of  cod  and  whiting.  A 
considerable  number  of  the  eggs  of  the  dab,  sprat,  and  rockling  were  also 
included  in  the  collection,  but  only  a  very  few  of  the  gurnard. 

A  Few  Miles  East  op  the  Island  of  May. — New  bottom-net.*  Ova 
'probably  captured  while  the  net  was  being  hauled  up  or  let  down  ;'  5th 
April  1892.  Imperfectly  preserved.  About  696  eggs  of  haddock  and 
others,  including  cod ;  a  few  eggs  of  whiting ;  24  eggs  of  rockling ;  26 
eggs  of  plaice ;  and  80  eggs  of  long-rough  dab,  embryos  apparently  in 
early  stages,  though  one  or  two  had  the  tail  free. 

Ceoss  Section  I.,  North  Half. — Tow-net  about  1  fathom  under  the 
surface.  A  large  collection.  The  bulk  of  the  ova  consisted  of  those  of 
the  haddock,  the  embryos  being  from  ^  to  |  round  the  yolk  to  almost 
ready  to  hatch ;  next  came  the  long-rough  dab,  embryos  mostly  in  the 
earlier  stages,  but  some  were  ready  to  hatch ;  then  eggs  of  cod,  plaice, 
sprat,  whiting,  dab,  and  rockling  followed  in  smaller  numbers. 

Cross-Section  I.,  South  Half. — Tow-net,  1  fathom  beneath  surface, 
6th  April  1892.  The  most  numerous  eggs  were  those  of  the  haddock, 
the  embryos  being  about  |  round  the  yolk,  others  ready  to  hatch  ;  then 
long-rough  dab,  embryos  at  various  stages,  half  round  the  yolk  or  with 
tail  free ;  plaice,  embryos  J  round  the  yolk,  others  almost  ready  to  hatch ; 
and  eggs  of  cod,  bib,  whiting,  and  rockling. 

Cross-Section  I.— Tow-net  at  8  to  10  fathoms,  6th  April  1892.  Eight 
sand-eels,  8*3  to  17  mm. ;  7  herrings,  9*5  to  10  mm. ;  2  sprats  (?),  7  and 
7*5  mm. ;  2  Montagu's  suckers,  5  and  6  mm. ;  1  Coitus^  6  mm. 

Cboss-Seotion  II. — Surface,  8th  April  1892.  A  small  collection  of 
ova,  consisting  of  a  few  eggs  of  haddock,  plaice  (some  ready  to  hatch), 
long-rough  dab,  dab,  sprat,  and  rockling. 

CROSChiSECTiON  IL — Tow-net>  6  to  10  fathoms  under  the  surface,  8th 
April  1892.  A  considerable  collection  of  ova.  About  540  eggs  of  had- 
dock ;  593  eggs  approaching  these,  and  probably  mostly  haddock;  198 
chiefly  cod;  plaice,  152  ;  long-rough  dab,  146  ;  whiting,  12 ;  besides  a  few 
eggs  of  bib  and  gurnard,  and  a  considerable  number  of  sprat  and  rockling. 
The  contrast  between  this  and  the  foregoing  collection  is  noteworthy. 

Cross-Section  II.  (?)— Tow-net  at  10  fathoms,  8th  April  1892.  Eight 
sand-eels,  7  to  13  mm. ;  1  clupeoid,  8  mm. ;  1  post-larval  CoUus^  6  5  mm. ; 
4  post-larval  Montagu's  suckers,  5  5  mm. 

Between  Fidra  and  Elie  Ness. — Surface,  8th  April  1892.     Consider- 
able living  collection  sent  to  St  Andrews.     The  most  numerous  were  the 
eggs  of  the  haddock  at  various  stages — from  the  formation  of  the  ger- 
.minal  cavity,  or  the  blastoderm  half  over  the  yolk,  to  embryos  with  black 
•  Termed  *  M'lntosh '  uet  on  the  labels. 
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pigment,  and  nearly  ready  to  hatch.  The  eggs  of  the  long-rough  dah 
were  very  plentiful,  and  in  these  many  nuclei  appear  on  the  surface  of 
the  yolk  (protoplasmic  investment)  beyond  the  rim.  They,  indeed,  form 
an  embossed  belt  beyond  it.  After  preservation  the  surface  of  the  yolk 
is  minutely  areolar,  apparently  from  the  distinctness  of  the  blastodermic 
covering.  These  eggs,  in  regard  to  development,  varied  from  the  for- 
mation of  the  germinal  cavity  almost  up  to  the  hatching  period.  A 
considerable  number  of  the  eggs  of  the  cod,  at  similar  stages  of  progress, 
of  the  plaice,  of  the  dab,  and  of  the  rockling,  were  also  present.  This 
collection  was  valuable,  since  it  showed  that,  even  in  a  living  series,  the 
variety  of  ova  was  not  greater,  on  similar  ground,  than  those  forwarded 
in  the  preserved  conditions.  Moreover,  they  formed  a  useful  comparison 
with  those  collected  on  the  same  date  in  St  Andrews  Bay,  and  will  be 
again  referred  to  under  the  modes  of  preservation  and  the  resulting  con- 
traction of  the  eggs. 

Vicinity  op  Inohkeith. — Surface,  9th  April  1892.  A  small  collection 
Twenty-eight  eggs  of  haddock;  41  of  cod  and  allies;  41  of  whiting, 
embryo  |  round  yolk ;  of  plaice,  embryo  almost  ready  to  hatch ;  and  2 
eggs,  near  plaice  in  size,  1*3716  mm.  and  1*4478  muL  ;  5  eggs  of  dab ; 
a  few  eggs  of  sprat ;  43  eggs  of  rockling,  |  round  yolk. 

Cross-Section  III. — Surface,  11th  April  1892.  A  small  collectioii. 
Thirty-six  eggs  of  haddock,  embryo  at  various  stages  up  to  that  with  largely 
developed  pigment  and  nearly  ready  to  hatch  ;  42  of  cod  and  allies  ;  16 
eggs  of  long-rough  dab,  embryo  just  formed  in  some,  in  others  §  round  yolk; 
2  eggs  of  plaice,  1  almost  ready  to  hatch  a  few  eggs  of  dab,  flounder, 
and  sprat,  and  a  few  of  rockling,  with  embryo  J  to  f  round  yolk. 

Ceoss-Seotion  IIL—Tow-net,  5  to  8  fathoms,  11th  April  1892.  Sixty- 
one  eggs  of  haddock,  from  early  stage  to  hatching  period  ;  45  eggs  of  cod  and 
allies ;  58  of  dab  ;  1 1  of  long-rough  dab,  embryo  with  short  tail  free  from 
yolk  in  all ;  7  of  plaice  far  advanced,  2  or  3  with  richly  developed  black 
pigment,  and  almost  ready  to  hatch ;  a  few  eggs  of  whiting,  sprat  (embryo 
\  round  yolk),  and  rockling. 

Vicinity  op  Inohkeith. — Side  (surface?)  tow-nets,  11th  April  1892. 
Post-larval  armed  bullheads,  4*5  to  6*5  mm. ;  sand-eels,  6  to  9  mm. ; 
rockhngs,  3*5  mm. 

Vicinity  of  Culross.— *  M*Intosh '  net,  12th  April  1892.  Eel, 
72  mm. 

Station  V. — Surfiace,  16th  April  1892.  A  considerable  collection  of 
eggs.  The  majority  consisted  of  the  eggs  of  the  haddock  and  those  near 
it  in  size,  the  embryo  being  at  various  stages  from  J  to  f  round  yolk ; 
those  of  the  long-rough  dab  come  next  in  order,  most  intermediate  between  \ 
round  the  yolk  and  those  ready  to  hatch;  a  considerable  number  of 
plaice,  embryo  |  to  f  round  ;  many  eggs  of  cod  and  allies,  embryo  from  ^ 
to  i  round  yolk,  and  with  pigment ;  a  few  eggs  of  dab  and  flounder,  from 
early  stages  to  embryo  |  round  yolk. 

Station  V.— Bottom,  16th  April  1892.  Young  wolf-fish  {Anaarhidi(u\ 
22  mm. ;  sand-eels,  9*5  to  16  mm. ;  clupeoids  (herring),  7*2,  with  large 
yolk-sac,  to  17  mm. ;  Montagu's  suckers,  5*5  to  6*5  mm.  ;  young  Ootti^  9 
to  10  mm. 

Cross-Section  III. — Surface,  19th  April  1892.  Few  ova.  Eggs  of 
haddock,  embryo  chiefly  advanced,  with  tail  touching  head,  and  others 
ready  to  hatch ;  8  eggs  of  long-rough  dab,  embryo  variable,  from  just 
outlined  to  almost  ready  to  hatch ;  a  single  ^gg  of  plaice,  embryo  just 
formed  ;  a  few  eggs  of  dab,  embryo  J  to  f  round  yolk ;  eggs  of  rock- 
lings,  from  early  stage  to  embryo  |  round  yolk ;  post-larvs^  rocklings, 
6*5  mm. 
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Cross-Sbotion  IIL,  North  End. — Surface,  19fch  April  1892.  Few 
ova.  The  majority  consisted  of  the  eggs  of  the  haddock,  embryo  from  f 
roond  yolk  to  richly-pigmented  condition  ;  eggs  of  cod  and  allies  followed^ 
embryo  from  |  to  hatching  stage;  a  few  of  long-rough  dab,  from  the 
closure  of  the  blastopore  to  nearly  ready  to  hatch,  mostly  advanced ;  a 
few  eggs  of  plaice,  all  advanced,  some  almost  ready  to  hatch  j  a  few  eggs 
of  dab,  sprat,  and  rockiing,  and  1  of  gurnard. 

Cross-Sbction  III.,  Middle  Part. — Surface  19th  April  1892.  A  con- 
siderate collection.  Most  were  eggs  of  haddock,  embryo  advanced,  from 
f  round  yolk  to  tail  touching  head  ;  eggs  of  long-rough  dab,  embryo  from 
just  formed  to  ready  to  hatch,  most  in  an  intermediate  stage;  a  few 
eggs  of  cod,  embryo  \  round ;  3  eggs  of  plaice,  embryo  ^  round  ;  and  a 
few  eggs  of  sprat,  embryo  ^  round  yolk. 

Cross-Sbotion  IIL — Mid-water-net,  6  fathoms,  19th  April  1892.  Com- 
paratively few  eggs.  The  eggs  of  the  haddock  were  most  numerous, 
embryo  |  round  yolk,  and  others  ready  to  hatch  ;  a  few  of  cod  and  bib, 
embryo  |  to  §  round  yolk  ;  next  to  haddock  in  number  were  the  eggs  of 
the  long-rough  dab,  from  closure  of  blastopore  to  advanced  embryo,  but 
not  ready  to  hatch.  Sand-eels,  8  to  12  mm. ;  young  Cottij  6*5  to  7*2 
mm. ;  young  armed  bullhead,  8*3  mm. 

Cross-Skotion  IIL— Bottom,  19th  April  1892.  Two  sand-eels,  8*5 
and  9  mm. ;  3  herrings^  10*5  to  11*5  mm  ;  Montagues  suckers,  4  to 
7*2  mm. 

Station  II. — Surface,  21st  April  1892.  Few  ova.  70  eggs  of  had- 
dock, embryo  from  f  round  yolk  to  ready  to  hatch;  13  eggs  of  long- 
reugh  dab,  all  advanced,  approadiiug  hatching;  a  few  eggs  of  cod, 
poor-cod,  whiting,  sprat,  and  rockiing  4,  dab  6,  embryo  (from  i  to  J 
round) ;  6  eggs  of  plaice,  embryo  from  |  round  yolk  to  nearly  r^y  to 
hatch. 

Station  II. — Bottom  (shrimp-trawl),  2l8t  April  1892.  Post-larval  cod, 
3*8  mm ;  clupeoids,  7  mm.  (with  yolk-sac)  to  12  mm.;  sand  eels,  7  to  8*5 
mm. ;  Montagu's  sackei^  4*5  mm.;  young  Coitus,  6*3  mm. ;  young  dab  (1), 
4*5  mm. 

Station  III.— Surface,  25th  AprU  1892.  15  eggs  of  the  haddock ;  3 
of  long-rough  dab,  embryo  ^  round  yolk ;  2  eggs  of  plaice,  embryo  ad- 
vanced and  pigmented;  a  few  of  whiting,  cod  (embryo  f  to  7  round 
yolk) ;  rockiing  and  dab,  embryo  about  ^  round. 

Station  IIL— Bottom,  25th  April  1892.  4  sand-eels,  8  to  9*5  mm. 
4 .  clupeoids,  7  to  10  mm. ;  2  gadoids  (cod  1),  3  mm.;  post-larval,  Mon 
tide's  sucker,  6  mm. 

Station  IV. — Surface,  25th  April  1892.  42  eggs  of  haddock  and 
allies,  all  advanced,  and  some  almost  ready  to  hatch ;  32  of  bib,  and  pleuro- 
nectids  (?),  all  advanced,  and  nearly  ready  to  hatch ;  26  of  cod,  sprats 
(embryo  ^  to  f  round  yalk),  and  whiting ;  1  egg  of  plaice,  embryo  nearly 
ready  to  hatch ;  6  eggs  of  long-rough  dab,  embryo  nearly  ready  for  escape ; 
10  eggs  of  dab,  embryo  ^  round  yolk  to  nearly  complete  circuit ;  41  eggs 
of  rockiing,  from  embryo  just  formed  to  stage  with  rich  pigment  and 
ready  to  hatch. 

Station  IV.— Bottom,  25th  April  1892.  3  post-larval  gadoids  (cod?), 
3  to  4  mm.;  gadoid  (injured^  with  much  black  pigment  on  head  and 
dorsum,  8  mm. ;  8  clupeoids,  5  to  9  mm. ;  3  sand-eels,  5  to  9*5  mm. ;  7 
recklings^  3  to  6  mm. ;  2  armed  bullheads,  5  and  5*5  mm.;  pleuronectid 
(injured),  6  mm.;  post-larval  Montagu's  sucker,  6*5  mm. 

Station  L— Surface,  26th  April  1892.  76  eggs  of  haddock ;  87  of 
cod  and  allies,  some  with  embryo  f  round  yolk ;  11  eggs  of  bib,  <fec. ;  1 
egg  of  gurnard;  3  eggs  near  whiting;  49  injured  eggs,  apparently  of 
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the  sprat ;  22  of  flounder  and  dab,  embryo  about  f  round  jolk  ;  26  eggs 
of  rockling,  embryo  from  f  to  f  round  yolk. 

Station  VI. — Surface,  26th  April  1892.  39  eggs  of  haddock,  embryo 
advanced,  nearly  ready  to  hatch  ;  21  eggs  of  cod  and  allies,  embryo  from 
J  to  I  round  in  those  in  which  the  condition  was  visible  \  9  eggs  of 
whiting,  embryo  \  round  yolk  ;  1  egg  of  gurnard,  embryo  \  round  yolk ; 
24  eggs  of  rockling,  embryo  from  early  stage  to  almost  ready  to  hatch;  6 
eggs  of  dab  ;  2  eggs  of  plaice,  both  advanced,  1  ready  to  hatch,  with  rich 
pigment;  young  long-rough  dab  (?),  10*5  mm.,  left  eye  appearing  on 
ridge. 

Station  VI. — Bottom,  26th  April  1892.  4  post-larval  gadoids  (cod  ?), 
3  to  4'5  mm.;  4  clupeoids,  6  to  12*5  mm.;  2  rocklings,  4'5  mm.;  2 
Band-eels,  12  mm. 

Station  III. — Surface,  28th  April  1892.  A  small  collection  of  ova. 
A  few  eggs  of  haddock,  all  advanced,  and  some  ready  to  hatch ;  eggs  of 
cod  and  whiting,  embryo  ^  to  |  round  yolk ;  eggs  of  rockling,  embryo  f 
round  yolk  ;  eggs  of  dab,  embryo  from  |  to  ^  round  yolk  ;  3  eggs  of 
plaice,  highly  pigmented,  and  nearly  ready  to  hatch  ;  4  eggs  of  long-rough 
dab,  from  stage  with  tail  just  free  from  yolk  to  stage  nearly  ready  to  hatch ; 
5  sand-eels,  8  to  13  mm. 

Station  III.— Bottom,  28th  April  1892.  9  sand-eels,  8-5  to  9'4  mm.  ; 
1  post-larval  pleuronectid  (long-rough  dab  1),  4*2  mm.;  1  rockling,  3*5 
mm.  ;  3  post-larval  Montagu's  suckers,  3*8  to  6  mm. 

Nine  Miles  east  of  the  Island  of  IAay, — Mid-water  net,  7th  May 
1892,  1  hour.  9  pleuronectids,  apparently  plaice,  7  to  17  mm. ;  3 
gadoids,  5'3  to  9  mm. ;  sand-eel,  14  mm. ;  4  rocklings,  3*5  to  5*5  mm.,  the 
latter  with  long  blackish  ventrals. 

Six  to  Eight  Miles  south  south-east  of  Bell  Eock. — Mid-water-net, 
7th  May  1892.  10  pleuronectids,  long-rough  dab  (?),  6*5  to  21  mm. ;  the 
left  eye  just  appearing  on  the  ridge  in  the  largest  examples ;  1  gadoid 
(like  haddock),  12  mm. ;  1  sand-eel,  14*5  mm. 

Vicinity  of  Bell  Eock. — Mid  water-net,  7th  May  1892.  3  gadoids, 
12  to  22  mm.  ;  sucker,  7*5  mm  ;  1  rockling,  5*5  mm.;  7  pleuronectids 
(long-rough  dab  and  plaice  1),  8  to  20  mm.,  left  eye  appearing  on  the  ridge 
in  the  larger  examples. 

North-west  of  Liston  Bank. — Surface,  7th  May  1892.  1  gadoid,  17 
mm.  ;  1  sand-eel,  24  mm.,  with  young  Caligus  attached  veutrally  to 
pectoral  region ;  1  young  gurnard,  28  mm. 

LisTON  Bank. — Mid- water-net,  1  hour,  7th  May  1892.  6  gadoids,  4 '5 
to  13  mnL  ;  8  pleuronectids  (long-rough  dabs  and  plaice),  3*5  to  11  mm, ; 
sand-eel,  21  mm. 

Station  L^ — Surface,  1 1th  May  1892.  12  eggs  of  the  haddock,  embryo 
almost  ready  to  hatch  ;  93  eggs  of  cod  (1)  and  allies,  embryo  about  |  round 
yolk ;  3  eggs  of  gurnard,  embryo  ^  round  yolk  ;  35  eggs  of  sprat, 
embryo  |  to  f  round  yolk ;  24  rocklings  (smaller  form),  embryo  -|  round 
yolk ;  1  "larger  species,  embryo  §  round  yolk ;  4  eggs  of  dab,  embryo 
f  round  yolk  ;  1  egg  of  long-rough  dab,  embryo  advanced. 

Station  III.— Surface,  14th  May  1892.  44  eggs  of  cod  and  allies  (?), 
embryo  from  |  to  -|  round  yolk  ;  4  eggs  of  gurnard,  embryo  §  round 
yolk ;  25  eggs  of  rockling,  embryo  ^  round  yolk. 

Station  III— Bottom,  14th  May  1892.  1  gadoid,  14'5  mm.;  4 
clupeoids  (herrings),  11  to  19  mm.;  1  Montagu's  sucker,  5  mm.;  1 
pleuronectid  (long-rough  dab),  7*5  mm. 

Station  V. — SurfHce,  llih  May  1892.  5  eggs,  like  plaice,  embryo- 
encircling  yolk  ;  14  eggs,  1  '066  to  1  -219  mm.  near  cod  and  haddock  (gadoid 
or  pleuronectid) ;  9  eggs  of  rockling  (two  species). 
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Station  V. — Bottom,  17th  May  1892.  Cottus^  5*5  to  8  mm.;  Montagu's 
sucker,  6*5  to  8  mm.;  3  pleurouectids,  5*5  to  20  mm. 

Station  1. — Surface,  17th  May  1892.  1  egg  of  gurnard  ;  209  Qggs  of 
sprat,  &c.,  some  embryos  just  formed,  to  |  round  yolk ;  80  eggs  of  rock- 
ling,  embryo  at  various  stages  to  f  round  yolk. 

Station  I. — Bottom,  17th  May  1892.  1  clupeoid,  8  mm. ;  Montagu's 
sucker,  7*5  mm.;  3  rocklings,  3*5  to  5  mm.;  1  ^med  bullhead,  8*5  mm. 

Station  VII. — Surface,  17th  May  1892.  4  eggs  of  garnaid,  embryo 
from  I  to  ^  round  yolk ;  eggs,  15  sp.  Ross-near  haddock-  and  others ; 
11  eggs  of  poor-cod,  <fcc.,  embryo  i  to  J  round  yolk;  9  eggs  of  rockling, 
embryo  from  |  to  ^  round  yolk. 

Station  VIL— Bottom,  17th  May  1892.  4  clupeoids,  20  mm. ;  1 
sand-eel,  9  mm.;  6  Montagu's  suckers,  3*5  to  6*5  mm. ;  3  pleuronectids 
(long-rough  dab  ?),  9*5  to  10*5  mm. ;  4  gadoids,  3*5  to  6  mm. ;  3  rock- 
lings,  2*5  to  5  mm.;  2  armed  bullheads,  8  and  9  mm. 

Station  VL — Bottom,  20th  May  1892.  Montagu's  sucker,  7*5  mm.; 
pleuronectid,  12*5  mm. 

Station  0.— Surface,  24th  May  1892.    3  sand-eels,  11*5  to  15*5  mm. 

Station  0. — Bottom,  24th  May  1892.  1  clupeoid,  12  mm.  (injured); 
I  pleuronectid  (long-rough  dab),  8  mm. 

Station  VIII.— Surface,  25th  May  1892,  23  eggs  of  gurnard, 
embryo  |  to  ^  round  yolk ;  6  eggs  near  cod  and  lemon-dab,  and  near 
haddock,  &c.,  embryo  J  to  §  round ;  16  eggs  about  size  of  poor-cod,  embryo 
\  round  to  nearly  ready  to  hatch  ;  6  eggs  of  rockling,  embryos  just  formed, 
and  advanced. 

Station  VIIL— Bottom,  25th  May  1892.   Post-krval  long-rough  dab  (1), 

6  mm.;  pleuronectids,  17*5  mm. 

Station  IX. — Surface  25th  May  1892.  77  eggs  of  gurnard,  embryo 
just  formed,  others  nearly  ready  to  hatch;  20  eggs  of  poor-cod  and  sprat, 
embryos  all  advanced ;  22  eggs  of  lemon-dab  and  other  forms  near 
haddock,  embryos  chiefly  half  round  yolk ;  17  eggs  of  rockling,  from  \  to 
§  round  yolk. 

LiSTON  Bank. — Surface,  26th  May  1892.  29  eggs  of  gurnard,  embryo 
about  f  round  the  yolk ;  15  eggs,  near  size  of  haddock,  embryo  about 
§  round  yolk  ;  94  eggs  of  whiting,  &c.,  embryo  at  various  stages ;  33  eggs, 
chiefly  rockling,  with  a  few  of  dabs,  imperfectly  preserved. 

LiSTON  Bank. — Mid- water,  26th  May  1892.     12  gadoids,  4  to  11  mm.; 

7  pleuronectids,  9  to  13  mm. 

LiSTON  Bank. — Bottom,  25th  May  1892.  2  pleuronectids,  4  and  5 
mm.,  near  topknot  (?). 

West  op  Liston  Bank. — Surface,  26th  May  1892.  129  eggs  of 
gurnard,  embryo  visible  only  in  a  few,  and  about  f  round  yolk ;  35 
eggs  near  haddock,  though  somewhat  less,  embryo  ^  to  f  round ;  90 
eggs  of  whiting,  <kc.,  embryo  J  to  f  round ;  38  eggs  of  rockling,  with  a 
few  of  dab ;  embryo  |  to  §  round ;  1  plaice-like  egg,  and  others  near 
bib. 

West  of  Liston  Bank. — Mid-water-net,  Ist  haul,  26th  May  1892.  4 
gadoids,  6*5  to  9*2  mm.;  2  pleuronectids,  7  and  11  mm. 

Between  Liston  Bank  and  May  Island. — Mid-water-net,  2d  haul, 
26th  May  1892.  13  sand-eels,  14  to  19  5  mm.;  7  gadoids,  7*5  to  14*5 
mm.;  4  pleuronectids  (lemon-dab),  8  to  12*5  mm. 

Between  Liston  Bank  and  Island  op  May.—  Surface,  2nd  haul,  26th 
May  1892  (?).  117  eggs  of  gurnard,  embryo,  when  visible,  i  to  f  round 
yolic ;  1  egg  near  topknot;  21  eggs  of  whiting  and  dab  ;  8  eggs  of  rock- 
ling. 

Between  Liston  Bank  and  May  Island. — Bottom-net,  2nd  haul,  26th 
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May  1892.     2  clupeoids,  18  and  19  mm.;  5  gadoids,  7  to  17  mm.;  1 
gunnel,  25  mm.;  4  pleuronectids,  8  to  14-6  mm. 

West  op  Liston  Bank.— Bottom-uet,  Ist  haul,  26th  May  1892.  2 
gadoids,  7  to  11  mm.;  1  armed  bullhead,  13*5  mm. 

Cross-Sbction  II.,  South  Half. — Surface,  27th  May  1892.  8  eggs 
of  gurnard ;  697  eggs,  chiefly  of  sprat,  with  a  few  of  whiting,  &c;  52 
eggs  of  rockling,  two  species. 

Cross-Seotion  IL,  South  Half. — Surftice-net,  27th  May  1892.  Lemon- 
dab,  12-5  mm.,  left  eye  appearing  on  ridge. 

Cross-Section  II.,  South  Half. — Eight  fathoms  tow-net,  27th  May 
1892.  Five  sand-eels,  8  to  165  mm.;  13  chipeoids,  12  to  21  mm.; 
]jlenronectids — 4*5  to  13  mm. ;  2  post-larval  gadoids,  4  and  5  mm. ;  1 
rockling,  3  mm. 

Cross-Sbotion  IL,  South  Half. — Bottom-net,  27th  May  IS92.  Ten 
sand-eels,  9'5  to  19  mm.;  14  clupeoids,  16  to  21*5  min.;  1  gadoid,  13  nun.; 
4  pleuronectids,  4*5  to  10  mm. 

Cross-Sbction  IL,  North  Half. — Surface,  27th  May  1892.  Ei^ty 
eggs  of  gurnard ;  177  eggs  of  sprat,  &er,  3  eggs  near  lemon-dab  ;  31  eggs 
of  rockling. 

Cross-Section  IL,  North  Half. — Eight  fathoms  tow-net,  27th  May 
1S92.  Thirteen  sand-eels,  9-2  to  21*5  mm.;  11  clupeoids,  8*5  to  18  mm.; 
25  pleuronectids,  4*5  to  12  mm. ;  14  gladoids,  4*5  to  8*5  mm. 

Cross-Section  IL,  North  Half.— Bottom-net,  27th  May  1892.  Three 
gadoids,  5*5  to  7*5  mm.;  2  sand-eels,  10  mm.;  9  clupeoids,  8*5  to  17  mm.; 
10  pleuronectids  (chiefly  lemon-dabs),  5  to  12.5  mm. 

Cross-Section  L,  Mid-way. — Surface,  30th  May  1892.  Fifty  eggs 
(chiefly  gurnard,  with  some  of  brill),  embryo  4  round  yolk ;  7  eggs  about 
11430  ^mm.,  embryo  advanced;  11  eggs  near  poor-cod,  embryo  ad- 
vanced— with  pigment ;  1 4  eggs  of  rockling,  two  species,  embryo  4  round 
yolk. 

Crobs-Sbction  L,  Mid-way. — Mid- water-net,  30th  May  1892.  Eight 
sand-eels,  8  to  24  mm.;  3  clupeoids,  7,  12,  and  18  mm.;  2  gadoids,  5  and 
9*5  mm.;  1  Cottus,  5  mm.;  2  pleuronectids,  5*5  mm. 

Cross-Sbction  I.,  Mid-way. — Bottom,  30th  May,  1892.  Four,  sand- 
eels,  8*5  to  25  mm. ;  5  clupeoids  (sprats),  7*5  to  17  mm. ;  3  gadoids,  5 
to  7  mm.;  6  pleuronectids,  4  to  12  mm. 

Cross-Sbction  L,  North  End.— Surface,  30th  May  1892.  Twenty- 
eight  eggs  of  gurnard,  embryo  ^  round  yolk;  14  eggs  near  cod  and 
bib,  embryo  with  black  pigment;  11  eggs  sprat  and  whiting,  embryo 
§  round  yolk,  to  nearly  ready  to  hatch;  14  eggs  of  rockling,  two 
species. 

Cross-Sbotion  L,  North  Half. — Mid-water-net,  30th  May  1892. 
One  sand-eel,  185  mm.;  4  clupeoids,  18  mm.;  5  gadoids,  5*5  to  9*5  mm.; 
8  pleuronectids,  4*5  to  15  mm. 

Ckoss-Sbotion  L,  North  Half. — Bottom-net,  30th  May  1892.  Two 
gadoids,  6  and  7  mm.;  5  pleuronectids,  5  to  14*5  mm.,  left  eye  appearing 
above  ridge. 

Cross-Section  IIL,  South  Half. — Surface,  31st  May  1892.  Nineteen 
eggs  of  gurnard,  embryo  ^  round  where  visible ;  22  eggs,  those  of  about 
1*0287  mm.  near  cod  in  size  ;  48  eggs  of  sprat,  with  a  few  like  whiting, 
embryo  chiefly  advanced;  29  eggs,  chiefly  of  rockling  (preservation 
imperfect). 

Cross-Section  IIL,  North  Half. — Surface,  31st  May  1892.    Two 
hundred  and  two  eggs  of  gurnard  ;  75  eggs  of  sprat,  probably  with  a  few 
eggs  of  injured  whiting  ;  238  eggs  of  rockling  (two  species). 
Cross-Sbotion  IIL,  North  Half. — Surface,  31st  May  1892.     Two 
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eggs  of  gurnard ;  1  of  sprat;  1  ckipeoid,  20  mm.;  1  gadoid  (green  cod), 
15  mm.;  21  pleuronectids,  11*5  to  15  mm. 

CROsa-SKOTioN  III.,  North  Half. — Mid-water-net,  Slat  May  1892. 
Three  sand-eels,  9*5  to  13  mm.;  10  clupeoids,  7  to  22  mm.;  5  gadoids,  4*5 
to  11*5  mm.;  3  rocklings,  4*8  mm.,  with  black  centrals ;  8  pleuronectids, 
5*5  to  13  mm.;  lumpsucker,  6  mm. 

Cross-Section  III.,  North  Half. — Bottom,  31st  May  1892.  One 
olupeoid,  19  mm. ;  1  gadoid,  12  mm.;  1  Montagu's  sucker,  6  mm.;  3 
pleuronectids,  11  to  16  mm 

Cross-Sbction  III ,  South  Half. — Surface  tow-net,  31st  May  1892. 
Eight  pleuronectids,  11  to  14*5  mm. 

Cross-Sbction  IIL,  South  Half. — Mid-water-net,  3l6t  May  1892. 
One  sand-eel,  14  mm;  9  clupeoids,  7*5  to  23*5  mm.;  2  gadoids,  4  and  7*5 
mm.;  5  pleuronectids,  11  to  15  mm. 

Cross-Sbction  IIL,  South  Half. — Bottom  tow-net,  3l8t  May  1892. 
One  sand-eel,  12  mm.;  3  clupeoids,  19  mm.;  1  gadoid,  6  mm.;  7  pleu- 
ronectids, 5  to  12  mm. 

Bbtwbbn  Herriot  and  Kost  Stations. — Surface,  Ist  June  1892.  One 
egg  of  gurnard,  embryo  ^  round  yolk  ;  3  eggs  of  sprat,  embryo  ^  to  nearly 
encircling  yolk;  2  eggs  of  rockling ;  2  clupeoids,  14*5  mm.;  2  pleuronectids, 
9*5  to  11*5  mm.  (dbabs). 

Bbttwbbn  Herriot  and  Host  Stations. — Mid-water  and  bottom-nets, 
Ist  June  1892.  One  clupeoid,  17*5  mm;  3  gadoids,  5*5  to  8  mm.;  1 
pleuronectid,  12  mm. 

LisTON  Bank. — Surface,  1  hour,  7th  May  1892.  One  hundred  and 
fifty  eggs  of  gurnard ;  7  eggs  of  dab. 

Vicinity  op  Bell  Rock. — Surface,  7th  May  1892.  Eleven  eggs  of 
gurnard  ;  6  eggs  near  haddock ;  8  eggs  near  cod ;  1  egg  of  dab. 

Nine  Miles  East  of  Island  of  May. — One  hour.  Surface,  7th  May 
1892.     Eight  eggs  of  gurnard;  2  eggs  of  sprat;  and  2  injured  (unknown). 

West  of  Eybbrough. — Over  1  hour,  mid- water,  2nd  June  1892. 
Five  gobies,  2*2  to  5  mm,  ^ 


IV.  ST  ANDREWS  BAY. 

Station  V. — Surface,  2nd  July  1891.  A  considerable  number  of  eggs 
of  gurnard  at  various  stages,  most  of  the  embryos  being  about  |  round 
yolk ;  numerous  eggs  of  sprat  at  advanced  stages ;  a  few  fike  poor-cod  (?); 
a  few  of  dab,  with  embryos  from  ^  to  f  round  yolk ;  many  eggs  of  rock- 
ling,  with  embryos  in  same  condition. 

Station  L — 3rd  July  1891.  A  considerable  collection  of  eggs,  but 
whether  from  surface  or  l>ottom  is  not  stated.  The  majority  consist  of 
the  eggs  of  the  gurnard  (about  600),  mostly  with  advanced  embryos, 
many  of  sprat,  a  series  about  the  size  of  those  of  the  lemon-dab,  one  or 
two  like  whiting,  a  few  of  turbot  and  topknot,  one  of  weever  (?),  and  a 
few  of  dab  (?).  Besides  the  foregoing,  and  a  considerable  number  of  the 
eggs  of  rocklings,  is  the  single  large  egg  of  the  frog-fish  (1*6764  mm.), 
described  in  a  previous  part  of  the  Report  Plaice-like  young  pleuro- 
nectids, 11  mm.  in  length,  with  the  left  eye  rising  to  the  ridge;  young 
lumpsuckers,  9  to  10  mm« 

Station  IL — 3rd  July  1891.  A  considerable  number  of  eggs.t  Many 
of  gurnard,  with  advanced  embryos ;  many  of  sprat,  with  embryos  $  to  f 

t  Preserved  in  picro-sulpbnric  solution,  with  30  per  cent,  spirit  added.  To  1  part 
of  this  5  parts  of  water  were  added,  and  the  eggs  placed  in  spirit. 
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roimd  yolk ;  a  few  near  bib  (?) ;  a  few  like  those  of  dab;  many  eggs  oi 
rockling,  chiefly  advaoced. 

Station  I.--Surface,  22nd  July  1891.  A  small  number  of  ^gs. 
19  of  gurnard;  170  of  sprat,  with  embryos  f  to  nearly  encircling  yolk; 
73  of  rockling,  with  embryo  ^  round  yolk ;  a  few  of  dragonet 

Station  III. — Bottom,  22nd  July  1891.  Post-larval  pleuronectid, 
5*2  mm. ;  gobies,  4  to. 5*5  mm. ;  young  great  pipe-fishes,  16  to  22  mm. 

Station  V.— Bottom,  22nd  July  1891.— Pleuronectid,  7  ram.  (dabf), 
eyes  symmetrical ;  young  rockling,  3*8  mm. ;  young  gobies,  3  to  5  mm. 

Station  V. — Bottom,  1st  October  1891. — Pleuronectid,  11  mm.,  left 
eye  just  visible  on  ridge ;  young  gobies,  10  to  15  mm. ;  young  bimaeu- 
lated  sucker,  7'5  mm. ;  young  dragonet,  5  mm.' 

Station  I. — Bottom,  2nd  October  1891. — Young  whiting,  45  mm., 
with  elongated  filaments  to  the  pelvic  fins. 

Station  V. — Bottom,  3rd  November  1891.  A  single  young  bimacu- 
lated  sucker,  8  mm. 

Station  V.— Bottom  (?),  7th  March  1892.  4  eggs  of  haddock,  1  with 
embryo  about  |  round  yolk  and  with  pigment,  others  \  round  yolk ;  2 
eggs  of  plaice,  injured ;  post-larval  Montagu's  sucker,  5 '2  mm. 

Station  I. — Bottom,  8th  March  1892.  1  pelagic  egg  (probably  of 
dab),  injured ;  3  larval  sand-eels,  5  mm.,  the  oil-globule  still  present  in 
the  yolk-sac  of  two ;  5  post-larval  Montagu's  suckers,  4*5  mm. 

Stations  I.  and  II. — Surface,  8th  March  1892.  Small  collection. 
43  eggs  of  haddock,  with  embryo  more  than  ^  round  the  yolk  ;  13  of  long- 
rough  dab,  with  embryo  about  |  round  the  yolk ;  3  of  cod,  with  embryo 
more  than  \  round  yolk;  11  of  plaice,  with  embryo  about  \  round;  5 
of  rockling  (probably  Motella  tricirrata),  with  embryo  outlined.^ 

Station  VI. — ^Surface,  14th  April  1892.  A  comparatively  large  col- 
lection. Many  eggs  of  haddock ;  small  number  of  eggs  of  cod  ;  consider- 
able number  of  the  eggs  of  the  long-rough  dab,  with  the  embryo  f  round 
the  yolk,  and  some  with  pigment — almost  ready  to  hatch;  eggs  of 
plaice  (about  20),  with  the  embryo  at  various  stages,  from  J  round  yolk  to 
almost  ready  to  hatch ;  eggs  of  rockling,  with  embryo  about  |  round  yolk. 
Station  VI. — Bottom,  14th  April  1892.  Eggs  of  plaice,  haddock, 
cod,  dab,  sprat,  rockling  (if.  trictn'ata),  and  others,  all  in  a  dense  mass  of 
SagittsB,  larval  annelids,  and  crustaceans.  Young  sand-eels,  5  to  8'5  mm. ; 
young  armed  bullheads  {Agoni)^  5 '6  to  7*5  mm. ;  young  rockling, 
4*5  mm. 

Station  I. — Surface,  15th  April  1892.  A  considerable  collection. 
Many  eggs  of  haddock  at  various  stages,  viz.,  from  |  round  the  yolk  to 
a  free  portion  of  tail,  but  not  ready  to  hatch ;  a  few  eggs  of  cod,  embryo 
from  ^  to  f  round  the  yolk  and  with  pigment ;  a  considerable  number  of 
dab  and  flounder,  embryo  from  ^  to  f  round  the  yolk ;  a  few  eggs  of 
sprat;  about  30  eggs  of  rockling;  about  30  eggs  of  long-rough  dab, 
embryo  from  J  round  yolk  to  a  considerable  portion  of  the  tail  free,  but 
not  ready  to  hatch ;  5  eggs  of  plaice,  embryo  about  ^  round  to  f  round 
yolk. 

Station  L — Bottom,  15th  April  1892.  Moderate  collection.  A  con- 
siderable number  of  egg^^  of  haddock,  about  the  same  stages  as  the  foregoing ; 
a  few  of  cod  ;  2  eggs  of  long-rough  dab ;  a  considerable  number  of  eggs 
of  dab  and  flounder,  with  embryos  |  to  ^  round  the  yolk ;  a  few  eggs 
of  rockling,  with  embryo  J  round  yolk.  Young  clupeoids  6*5  to  7*5  mm. 
— some  of  them  newly  hatched;  young  sand-eels  6  to  10  mm.;  young 
rocklings,  3  to  6  mm. ;  post-larval  plaice  (?),  7*5  mm. 
Larval  long-rough  dab(?),  (PL  XV.  fig.  2). 
This  last  specimen   is  about  3  mm.   in  length,   with    the   yolk-sac 
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still  of  considerable  size,  and  apparently  without  an  oil-globule,  but 
the  sac  was  injured  The  somewhat  elongate  body  is  surrounded 
by  a  deep  marginal  fin  (it  is  shrivelled  in  the  sketch)  which  is  minutely 
speckled  with  vesicles,  as  in  the  brill  and  turbot,  though  in  this 
eximple  they  appeared  finer  than  in  either — a  condition,  however,  that 
might  have  been  due  to  the  mode  of  preparation.  The  great  elongation 
of  the  body  in  proportion  to  the  size  of  the  yolk-sac  is  diagnostic  in  con- 
trast with  most  larvsa,  and  the  depth  of  the  marginal  fin  in  the  caudal 
region  is  also  noteworthy.  A  distinct  pre-anal  portion  of  the  marginal 
fin  occurs  between  the  yolk-sac  and  the  anus,  which  is  at  the  ventral  edge. 
An  opaque  region  about  midway  between  the  lens  and  the  posterior 
border  of  the  yolk  probably  indicates  the  otocyst  A  few  black  chromato- 
phores  occur  on  the  head,  and  are  continued  along  the  side  to  the  ventral 
border  of  the  notochord.  They  form  a  somewhat  interrupted  series  along 
the  ventral  muscle-plates  to  the  tail,  a  few  likewise  occurring  dorsally  in 
the  latter  region. 

Station  II. — Surface,  1 5th  April  1 892.  Small  collection.  A  few  eggs  of 
haddock,  embryo  from  ^  round  to  stage  with  tail  touching  head ;  a  very  few 
eggs  of  eod ;  a  few  eggs  of  dab  and  flounder,  embryos  J  to  fully  f  round 
yolk ;  six  eggs  of  long  rough  dab,  embryos  nearly  ready  to  hatch ;  1  egg 
of  plaice,  embryo  4  round  yolk. 

Station  IL — Bottom,  15th  April  1892.  A  larger  collection  than 
foregoing.  Considerable  number  of  eggs  of  haddock,  embryos  |  round 
yolk  to  tail  touching  head,  and  pigmented ;  a  few  eggs  of  cod ;  consider- 
able number  of  eggs  of  dab  and  flounder,  embryos  from  |  to  f  round 
yolk ;  1  egg  of  plaice,  embryo  ^  round  yolk.  Post-larval  plaice  8  mm., 
eyes  symmetrical,  with  narrow,  elongate  body;  one  or  two  young 
clupooids,  7  mm. ;  larval  sand-eels,  5  mm. ;  young  rockling,  4  mm. ; 
poet-larval  armed  bullheads,  5*5  to  6*2  mm. ;  Montagu's  suckers,  3*5  to 
6  mm. 

Station  IH — Surface,  15th  April  1892. — Moderate  collection.  Con- 
siderable number  of  eggs  of  haddock,  embryo  from  ^  to  ^  round  yolk ;  a 
few  eggs  of  cod  in  same  stages  of  development ;  upwards  of  20  eggs  of 
long-rough  dab,  with  tail  not  yet  free  from  yolk,  and  others  almost  ready 
to  hatch ;  considerable  number  of  dab,  with  a  few  of  flounder,  at  stages 
varying  from  embryo  ^  round  to  complete  environment  of  yolk ;  about 
the  same  number  of  recklings'  eggs  (two  sizes),  from  the  stage  with  embryo 
just  outlined  to  |  round  yolk. 

Station  III — Bottom,  15th  April  1892.  Moderate  collection — fewer 
than  foregoing.  Considerable  number  of  eggs  of  haddock,  embryos 
pigmented  in  most,  and  from  f  to  ^  round  yolk;  a  few  eggs  of  cod 
at  similar  stages;  a  few  eggs  of  rockling,  embryos  7  to  f  round 
yolk,  and  in  some  tail  almost  touching  head ;  2  eggs  of  long-rough  dab, 
in  one  only  the  tail  of  embryo  is  just  free  from  yolk,  considerable 
nnmber  of  eggs  of  dab,  with  a  few  of  flounder,  embryos  from  ^  to  ^  round 
yolk  and  coloured.  Young  sand-eels  5  to  105  mm. ;  young  recklings,  4 
mm.;  young  Cotti,5'2  mm.  These  young  Cotit,  when  fresh,  have  prominent 
pigment-touches  (chromatophores)  on  the  head  and  dorsum  after  the 
earUer  stages.  A  pale  green  tint  occurs  on  head  and  upper  region  of  the 
abdomen,  while  a  prominent  bar  of  black  passes  obliquely  across  abdomen 
from  above  downward  and  backward.  The  food  usually  renders  the 
abdomen  pinkish  behind  the  black  bar. 

Station  FV. — Surface,  15th  April  1892.  Considerable  collection. 
180  eggs  of  haddock,  with  a  few  of  cod  intermingled  (about  50),  embryos 
from  i  to  §  round  yolk  and  coloured;  45  recklings,  embryo  §  round 
yolk ;  1  egg  of  plaice,  embryo  §  round  yolk ;  3  of  long-rough  dab,  from 
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early  stage  to  ready  to  batch ;  30  of  dab  (witb  a  few  of  floander),  from 
early  stage  to  f  ronnd  yolk. 

Station  IV. — ^Bottom,  15tb  April  1892.  Larval  sand-eels,  with  yolk- 
sac,  4*5  mm.,  and  others  to  12  mm. ;  young  armed  bullheads,  6*2  mm. ; 
young  Montagu's  sucker,  3-5  mm. ;  young  Cotti,  6  mm. 

Station  V. — Surface,  15th  April  1892.  Considerable  number  of  eggs 
of  haddock,  embryo  at  stages  from  \  round  to  stage  with  coloured  eyes  and 
body — almost  ready  to  hatch  ;  a  few  eggs  of  cod  at  similar  stages ;  very  few 
eggs  of  rockling,  embryo  J  to  §  round  yolk ;  31  eggs  of  long-rough  dab, 
from  embryo  with  tail  not  free  from  yolk,  to  others  ready  to  hatch ;  2 
eggs  of  plaice  far  advanced  (tail  touching  head) ;  a  small  number  of  eggs 
of  dab,  embryo  i^to  §  round  yolk. 

Station  V. — bottom,  15th  April  1893.  Many  young  sand-eels,  from 
larval  stage  with  oil-globule  in  yolk,  4*5  mm.,  to  older  forms,  10  mm.  \  a 
few  clupeoids,  7  mm. ;  young  armed  bullheads,  5*8  to  8  mm. 

Station  IV.— Surface,  20th  April  1892.  Small  collection.  About  25 
eggs  of  haddock,  embryo  from  J  to  f  round  yolk ;  about  same  number  of 
eggs  of  cod,  embryo  J  to  §  round  yolk;  about  25  eggs  of  long-rough 
dab,  showing  embryos  just  formed,  only  one  with  long  tail ;  eggs  of  dab 
(about  30),  embryo  f  round  yolk;  a  few  eggs  of  sprat,  and  a  large 
number  of  rocklings  (two  species),  chiefly  early  embryos — others  J  round 
yolk. 

Station  IV. — Bottom,  20th  April  1892.  Clupeoids  7*5  mm.,  no  yolk- 
sac,  others  8*5  mm.  with  yolk-sac,  and  9*2  mm.  with  trace  of  yolk-sac. 

Station  IV. — Surface,  12th  May  1892.  Eleven  eggs  of  gurnard,  embryo 
about  half  round  the  yolk;  6  eggs  near  haddock  (1*219  mm.),  embryo 
advanced,  with  pigment,  and  nearly  ready  to  hatch ;  3  eggs  near  poor- 
cod;  1  egg  of  turbot  (?),  embryo  half  round  the  yolk ;  16  eggs  of  sprat, 
embryo  from  \  to  24,  round  yolk ;  20  eggs  of  dab,  embryo  J  to  |  round 
yolk;  19  eggs  of  rockling,  (2  species)  embryo  from  ^  to  §  round  yolk; 
2  large  eggs  of  rockling. 

Station  V. — Surface,  12th  May  1892.  Three  eggs  of  gurnard,  embryo 
i  to  f  round  yolk;  30  eggs  near  haddock,  embryo  nearly  ready  to 
hatch;  8  eggs  of  lemon-dab,  embryo  nearly  ready  to  hatch;  43  eggs 
near  cod  and  bib,  embryo  from  \  round  yolk  to  nearly  ready 
to  hatch ;  8  eggs  of  dab,  embryo  J  to  f  round  yolk ;  26  eggs  of  rock- 
ling— 2  species  as  before — embryo  from  |  round  yolk  to  nearly  ready 
to  hatch. 

Station  I. — Surface,  13th  May  1892.  Eight  eggs  of  gurnard;  4  eggs 
near  haddock,  embryo  nearly  ready  to  hatch;  19  eggs  chiefly  of  sprat, 
embryo  advanced;  2  eggs  near  topknot,  embryo  l»lf  round  yolk;  9 
eggs  of  dab,  embryo  J  to  §,  round  yolk  ;  5  eggs  of  rockling  (larger  size, 
•6858  mm.),  and  8  eggs  of  rockling,  -6096  mm.  to  '6477  mm.,  embryos 
from  \  round  yolk  to  later  richly-pigmented  stage. 

Stations  II.  and  III. — Surface,  13th  May  1892.  Two  eggs  of  gurnard ; 
1  egg  near  topknot;  3  eggs,  *9906  mm.,  embryo  f  round  yolk; 
14  eggs  like  small  dab^  embryo  ^  round  yolk — same  form  was  abundant  in 
June,  '762  mm.  when  living ;  5  eggs  of  dab,  embryo  about  f  round  yolk 
where  visible.  Fourteen  eggs  of  rockling — 2  species  as  before — embryo 
from  \  round  yolk  to  nearly  ready  to  hatch. 
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EXPLANATION  OF  THE  PLATES. 


Plate  XIV. 

Fig.  1.  Ovarian  egg  of  lurbot,  7th  June  1891.      x  24. 

Fig.  2.  Egg  near  topknot   and   turbot    caught   in  the  tow-nets   in   St 

Andrews  bay,  9th  July  1891.      x  33. 
Fig.  3.  Egg  of  the  same  form,  somewhat  further  advanced,  with  the  em- 
bryo outlined,  8th  July  1891.     A  group  of  vesicles  appears  near 
the  centre,      x  33. 
Fig.  4.  Egg  of  the  foregoing  form  with  the  embryo  fully  half  round  the 

yolk,  with  the  tail  becoming  free.  "    x  33. 
Fig.  5.  Lateral  view  of  the  egg  of  the  foregoing  species  so  as  to  show  the 
position  of  the  oil-globule.     The  body  of  the  embryo  is  merely 
indicated. 
Fig.  6.  Egg  of  the  same  with  embrj^o  far  advanced,  and  with  much  pig- 
ment.     The  peri  vitelline   space  is   larger.      25th  July  1891. 
X  42. 
Fig.  7.  Sinistral  post-larval  (early)  form,  probably  near  top-knot     Spirit- 
preparation.      X  about  12. 
Fig.  8.  A  similar  form  at  a  later  stage,  captured  in  St  Andrews  Bay,  in 

the  fresh  (not  living)  condition.     Enlarged. 
Fig.  9,  Post-larval  form  (brill  ?)  caught  at  the  surface  in  St  Andrews  Bay, 

.    .11th  July  1890,     Enlarged., 
Fig.  10.  Sinistral  post-larval  form  from  deep-water  (older  stage  than  m 

fig.  7),  5  mm.  in  length,      x  about  12. 
Fig.  11,  A  further  stage  of  the  same,  9*5  mm.  in  length,  and  with  the  left 

eye  appearing  on  the  ridge. 
Fig.  12.  Free  ovum  of  the  frog-fish,  with  the  characteristic  pigment  of 

the  embryo,      x  about  20. 
Fig.  13.  The  same,  to  show  the  pigment  round  the  oil-globule.     Similarly 

magnified. 
Fig.  14.  Young  brill  (?),  with  80  -f-  dorsal  rays,  andotocystic  spines,  from 

Smith  Bank,  5th  July  1889. 
Fig.  15.  Unknown  egg,  with  oil-globule  and  large  peri  vitelline  space.     8th 

July  1891.      X  26. 
Fig.  16.  The  same,  on  the  9th  July  1891.     Similarly  magnified. 
Fig.  17.  Embryo  further  advanced  (in  the  same  egg),  10th  July  1891. 
Similarly  magnified. 


Plate  XV. 

Fig.  1.  Unknown  post-larval  form,  9*5  mm.  in  length,  resembling  halibut, 

'    ■     From  Smith  Bank,  28th  June  1889. 
Fig.  2.  Larval   long-rough  dab  (?),  St  Andrews  Bay,  15th  April  1892. 

•    •     X  about  21. 
Fig.  3.  Egg  of  solenetta  (Solea  lutea\  St  Andrews  Bay,  11th  July  1890. 

p,v.i  peri  vitelline  space  ;  c.y.,  clear  vesicle.      x  52. 
Fig.  4.  Egg  resembling  that  of  the  foregoing  species,  St  Andrews  Bay, 
6th  April  1892.      a,  protoplasmic  investment;    2.r.,    capsule 
{zona  radiata) ;  7??tc,  micropyle.      x  52. 
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Fig.  5.  Portion  of  the  capsule  {zona  radiata)  of  the  egg  of  the  torsk,  from 
the  living  species,      x  about  50. 

6.  Portion  of  the  same  egg.      x  500. 

7.  Portion  of  the  same  capsule  after  desiccation  in    the  open  air. 
X  500. 

8.  Egg  of  torsk,  fertilised  21st  May  1892.     25th  May.      x  57. 

9.  Egg  of  the  same  species,  27th  May  1892.     Only  a  few  pigment 
specks  occur  in  tail,      x  about  50. 

Egg  of  the  same,  28th  May  1892.  Black  pigment  is  more  abun- 
dant.     X  57. 

Egg  of  torsk  shortly  before  hatching.  The  greenish-yellow  pig- 
ment is  present  on  head  and  tail.      x  57. 

larval  torsk  of  the  first  day  (1st  June  1892).      x  about  33. 

The  same  two  days  after  (3rd  June  1892).      x  about  44, 

Young  torsk  nearly  a  week  old,  6th  June  1892.      x  26. 


Fig. 
Fig. 

Fig. 
Fig. 

Fig. 

Fig. 

Fig. 
Fig. 
Fi". 


Plate  XVI. 


Fig.  1.  Egg  of  the  sail-fluke  {Anioglossus  megadoma),  28th  May  1892. 

X  57. 
Fig.  2.  Egg  of  the  same,  with  the  rim  beyond  the  equator,  29th  May 

1892.      X  50. 
Fig.  3.   Egg  of  the  foregoing  after  the  formation  of  the  lenses  and  the 

appearance  of  pigment  in  the  embryo,  30th  May  1892.      x   57. 
Fig.  4.  Egg  in  which  the  tail  of  the  embryo  is  free  from  the  yolk,  and 

the  chromatophores  are  stellate,  30th  May  1892. 
Fig.  5.  Newly  hatched  (and  it  is  possible  premature)  larva  of  the  fore- 
going, in  which  only  black  pigment  is  present.     The  peculiar 

character  of  the  chromatophores  of  the  marginal  fin  posteriorly 

is  noteworthy.     1st  June  1892.      x  about  26. 
Fig.  6.  A  larva  of  the  same  species  in  more  vigorous  condition  and  some- 
what older.     The  shape  of  the  oil-globule,  in  lateral  view,  is 

interesting.     3rd  June  1892,      x  26. 
Fig.  7.  Larva  of  the  sail-fluke  on  the  2nd  June,  viewed  from  the  ventral 

aspect  as  it  floated. 
Fig.  8,  Advanced  larva  of  the  same  species,  in  which  the  canary-yellow 

pigment  has  appeared — with  other  structural  changes.     7  th  June 

1892.      X   21. 
Fig.  9.  Ventral  view  of  a  dead  larva  to  show  the  opening  of  the  mouth 

and  the  opercular  folds.     6th  June  1892.      x  85. 
Fig.  10.  Micropyle  of  the  ^gg  of  the  sail-fluke,  with  a  radiate  arrange 

ment  of  ridges,      x  about  100. 

Micropyle  (?)  of  the  egg  of  the  halibut.  -    x   185. 

The  same  structure  in  another  example  of  the  egg  of  the  halibut. 

X   185. 
Dead  (but  fresh)  ova  of  the  halibut  about  natural  size.     TIio 

opacity  is  caused  by  the  collapse  of  the  protoplasm, 
14.  Egg  of  the  brill  undergoing  segmentation.     24th  May  1892.      x 

about  57. 

Egg  of  the  same  at  a  more  advanced  stage.     25th  May  1892.      x 

about  57, 
Egg  of  the  brill,  in  which  lenses  and  pigment  have  appeared  in 

the  embryo.     27th  May  1892.     Similarly  magnified. 
17.  Portion  of  egg  of  the  same  at  4  p.m.  on  the  27th  May  showing 

Kupffer's  vesicle,      x  about  57. 


Fig. 
Fig. 

Fig. 

Fig. 

Fi. 

Fig. 
Fi-. 
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Fig.  18.  Egg  of  the  foregoing  two  days  later,  and  with  a  great  increase  in 
both  black  and  ochreous  pigments.      x  about  57. 

Fig.  19.  Larval  torsk  of  the  second  day,  in  which  a  diverticulum  (a) 
was  attached  to  the  rectum,      x  about  33. 

Fig.  20,  Larval  torsk  with  the  mandible  slightly  projecting  (though  the 
mouth  is  not  yet  open),     lat  June  1892.      x  52. 

Fig.  21.  Tail  of  larval  torsk  to  show  the  fan-like  arrangement  of  pigment 
at  the  tip  of  the  tail.     6th  June  1892.      x  85. 

Fig.  22,  Fine  creases  of  the  capsule  {zona  radiata)  of  the  egg  of  the  hali- 
but. The  densely  arranged  pores  cover  the  general  surface. 
K  185. 


li 
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Plate  XVIL 

Fig.  1.  Melanotic  tumour  on  tail  of  haddock,  f  natural  size. 

Fig.  2.  Section  of  the  tumour  showing  pigment-corpuscles  x  about  400. 

Fig.  3.  Section  of  the  same  showing  spindle-cells  and  blood-vessels  x  Zeiss 

Oc.  2,  Obj.  D. 
Fig.  4.  Section  of  *wall  of  abdominal  tumour  of  cod  x  250. 
Fig.  5.  Left  surface  of  abnormal  plaice  about  natural  size.      The  spots 

of  black   pigment  have  been   omitted  from  the  region  of  the 

abnormal  fin. 
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v.— ON  TWO  LARGE  TUMOURS  IN  A  HADDOCK  AND  A  COD. 

(Plate  XVn.) 

I.  Description  of  a  Melanotic  Tumour  on  a  Haddock.  By  Professor 
Prince,  B.A.,  F.L.S.,  St  Mungo's  College,  Glasgow. 
II.  Microscopical  Features  of  the  same.  By  Dr.  J»  Lindsay  Steven, 
Lecturer  on  Pathology,  St  Mango's  College,  and  Pathologist  to 
the  Royal  Infirmary,  Glasgow. 
III.  On  an  Internal  Tumour  from  the  Abdomen  of  a  Cod.  By  Professor 
Prince. 

On  the  16th  March  1892  a  haddock,  2  feet  long,  was  brought  to  the 
St  Andrews  Marine  Laboratory  with  a  large  tumour  on  the  side  of  the 
caudal  trunk.  The  fish  was  thin  and  out  of  condition,  the  cranial  bonea 
being  prominent,  and  the  facies  diagnostic.  The  surface  of  the  tail  on 
both  sides  behind  the  tumour  was  congested,  resembling  in  colour  a  red 
mullet  The  specimen  was  a  female,  with  the  ovaries  approaching 
maturity.  The  liver  was  pale  and  atrophied.  The  ulcerated  surface  of 
the  tumour  presented  in  the  fresh  condition  masses  of  pigment  and  multi- 
tudes of  small  cells  with  fibroid  streaks  here  and  there.— [w.  c.  M.]. 

I.  Description  of  the  Tumour.     By  Professor  Prince. 
(Plato  XVIL  fig.  1.) 

The  tumour,  which  projected  from  the  caudal  trunk  about  half  an  inch 
below  the  lateral  line,  had  the  form  of  a  short  stout  cylinder.  Its 
posterior  margin  was  6  inches  from  the  middle  of  the  free  edge  of  the 
caudal  fin.  The  caudal  fin  itself  was  seriously  abraded,  and  had  evidently 
been  worn  away  greatly  by  contact  with  the  sea-bottom.  At  its  base  the 
tumour  was  7f  inches  round,  and  about  the  same  in  circumference  at  the 
upper  margin.  It  was  2  inches  in  height,  and  much  of  the  surface  was 
ulcerated  and  presented  a  reddish  raw  appearance.  Extensive  black 
patches  occurred  towards  the  dorsal  side,  one,  anteriorly,  measuring 
-j^  in.  X  I  in.,  another  1|  in.  x  f  in.,  and  the  third,  towards  the  upper 
posterior  edge,  measured  1|  in.  in  diameter.  Around  the  base  of  the 
tumour  the  scaly  integument  was  raised  up,  but  the  silvery  aj>pearanco 
ceased  at  |  inch  to  1|  inches  from  the  rim,  and  the  fiesh-coloured  corium 
continued  to  the  ulcerated  surface.  The  tumour,  in  pushing  its  way  out- 
ward, thus  left  the  layers  of  the  integument  behind,  and  naked  cutis  alone 
occurred  at  the  flattened  top.  Digital  examination  showed  that  it 
did  not  penetrate  the  muscles  of  the  interspinous  bones  beneath,  though 
it  lay  immediately  above  the  first  anal  fin,  and  trenched  for  a  distance  of 
1^  inches  upon  the  base  of  the  second  anal  fin.  The  latter  fin  was  not 
displaced  from  its  normal  median  position,  but  the  first  anal  was  pushed 
so  far  from  its  place  as  to  impart  to  the  caudal  trunk  a  flattened  face  on 
the  side  opposite  the  tumour.  All  the  neighbouring  tissue  showed  a  con- 
gested appearance,  but  the  muscles  mainly  aff'ected  were  those  forming  the 
left  ventral  band,  t .e.,  the  imperfect  lower  investing  cone.  Little  dissection 
was  made  in  order  to  keep  this  curious  pathological  specimen  in  an  un- 
injured state,  but  examination  sufliciently  showed  that  the  tumour  was 
seated  upon  the  surface  of  the  caudal  muscles  and  enveloped  mainly  by 
the  coriuoL     To  the  touch  the  tumour  was  very  hard,  and  on  account  of 
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its  position  had  evidently  seriously  impeded  the  movements  of  the  tail, 
the  lower  lobe  of  the  caudal  fin,  as  already  stated,  being  considerably 
lacerated — an  irregular  triangular  piece  about  2  inches  across  the  base  and 
2  inches  in  height  having,  in  this  way,  been  removed. 


11.  Microscopical  Features  of  the  Tumour.     By  Dr  J.  Lindsay 

Steven. 

The  naked  eye  appearances  of  the  tumour,  which  was  of  the  si«e  of  a 
small  apple,  were  those  of  a  melanotic  sarcoma.  Its  ulcerated  surface 
showed  intensely  black  areas,  in  the  midst  of  white  tissue,  of  a  gelatinous 
character.  A  thin  slice  was  taken  from  the  interior,  and  hardened  in 
absolute  alcohol.  Sections  were  made,  and  these  were  examined  unstained 
and  stained  in  Picro-Lithium  Carmine,  Logwood,  and  in  Eosine  and  Log- 
wood double  stain. 

In  section  the  pigmented  and  non-pigmented  areas  were  sharply 
defined,  though  branching  pigment  corpuscles  occasionally  passed  over  the 
lines  of  demarcation.  The  branched  corpuscles  in  the  non-pigmented 
parts  had  an  appearance  suggestive  of  delicate  tubular  spaces  in  which  the 
granules  were  massed,  the  spaces  ramifying  between  the  cells  of  the 
tumour.  So  dense  was  the  aggregation  of  black  corpuscles  in  the  dark 
areas  that  the  sections  were  quite  opaque,  and  transmitted  light  could  only 
at  occasional  points  be  seen  to  penetrate  them.  At  the  margin  of  these 
areas  the  coloured  corpuscles  appeared  to  be  somewhat  stellate,  as  shown  in 
the  drawing  (Plate  XVII.  fig.  3)  made  by  Dr  T.  K.  Monro,  with  the  aid 
of  the  camera  lucida,  and  were  of  an  inky  blackness.  In  the  midst  of  the 
densely  pigmented  areas,  moreover,  appearances  were  seen  which  suggested 
the  presence  of  delicate  tubular  spaces,  in  which  the  colouring  matter  was 
accumulated. 

The  non-pigmented  portions  exhibited  thin- walled  blood  vessels  contain- 
ing nucleated  oval  corpuscles,  and  ramifying  in  all  directions  :  but  the 
main  mass  of  the  tumour  consisted  of  small  spindle-shaped  cells  (PI.  XYII. 
fig.  2)  nucleated,  and  in  some  areas  arranged  in  parallel  rows,  not  unlike 
fibrous  tissue.  Some  cells  were  rounded  rather  than  spindle-shaped  :  but 
the  tumour  may,  on  the  whole,  be  described  as  a  small  spindle-celled 
melanotic  mrcoma. 


III.  On  an  Internal  Tumour  from  the  Abdomen  of  a  Cod. 
By  Professor  Prince. 

A  remarkable  tumour  from  the  perivisceral  cavity  of  a  large  cod  was 
received  at  the  St  Andrews  Marine  Laboratory  on  May  30th.  It  weighe<l 
no  less  than  lb\  oz.,  though  it  was  in  a  partially  dried  condition,  having  bceji 
procured  two  days  previously. 

It  wiis  of  a  yellowish- white  colour,  extremely  smooth,  and  not  unlike  a 
Bmall  bladder  of  lard  in  appearance.  In  shape  it  was  rudely  pyriform, 
10  inches  in  circumference  at  the  widest  part,  and  over  5^  in.  long.  No  scar 
or  evidence  of  attachment  was  perceptible  on  its  exterior.  At  the  narrow 
end  a  round  terminal  depression  occurred,  and  deep  furrows  appeared  upon 
the  sides,  four  of  these  exhibiting  apertures  from  which  red  mucus  was 
exuding.  The  other  depressions  were  evidently  slit«  recently  closed,  and 
these  could  be  readily  opened  by  inserting  the  handle  of  a  scalpel.  Upon 
dissecting  away  part  of  the  wall,  which  was  of  a  dense  white  fibrous  nature, 
more  compact  externally  and  forming  an  inseparable  outer  cuticle,  the 
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iatorior  cavity  was  found  to  be  fully  occupied  by  a  hard  reddish  mass  of 
very  irregular  form.  The  fibrous  capsule  formed  an  exact  mould  around 
the  contained  mass.  The  latter  was  composed  of  congealed  blood,  dense 
fibrous  cartilage,  and  muscular  tissue  \  for  the  presence  of  which,  amongst 
the  abdominal  viscera,  it  is  difficult  to  account. 

Much  reddish  mucus  occurred  in  the  cavity  of  the  tumour.  Sections  of 
the  fibrous  capsule  showed  that  it  was  made  up  of  a  close  mesh  work  of 
fibres,  with  interspaces  occupied  by  round  cells  and  granular  matter 
PI.  XVII,  fig.  4).  Its  optical  appearance  was  that  of  white  fat,  but  no 
fatty  globules  appeared  in  it,  and  it  was  non-vascular. 

The  capsule  varied  greatly  in  thickness,  from  ^  an  inch  to  over  1^ 
inches.  The  tumour  was  evidently  a  connective-tissue  capsule  formed 
around  a  foreign  body  in  the  "perivisceral  cavity  :  this  foreign  mass,  like  a 
large  fragment  of  undigested  food,  lying  outside  the  walls  of  the  alimentary 
canal 

DESCRIPTION  OF  FIGURES. 

Plate  XVII. 

Fig.  1.  Melanotic  tumour  on  haddock,  slightly  reduced  sketch. 

Fig.  2.  Section  of   melanotic  tumour   showing  pigmentrcorpuscles.      x 

about  400. 
Fig.  3.  Section  of   melanotic   tumour  showing  epindle-cells  axid  blood 

vessels.     Zeiss  Oc.  2,  Obj-  D. 
Fig.  4,  Section  of  wall  of  internal  tumour  of  cod      x  250. 
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SECTION  C -CONTEMPORARY  WORK. 


AN  ACCOUNT  OF  CONTEMPORARY  SCIENTIFIC  FISHERY 
WORK  AND  FISHERIES  IN  THIS  AND  OTHER  COUN- 
TRIES. By  Dr  T.  Wbmyss  Fulton,  F.RS.E.,  Secretary  for 
Scientific  Investigatious. 

In  the  following  pages  I  have  brought  together  and  sammarised  the 
information  available  as  to  the  present  condition  of  the  sea  fisheries  in  the 
more  important  countries  which  possess  sea  fisheries  and  fishery  depart- 
ments, and  the  various  means  being  employed  for  their  conservation  and 
improvement.  This  has  been  possible  only  by  the  generous  co-operation 
of  those  engaged  in  fishery  work  in  this  country  and  abroad. 

The  chief  points  brought  out  in  this  comparative  study  of  contemporary 
fisheries  are : — 

1.  A  general  complaint  of  the  depopulation  of  territorial  and  inshore 

waters  from  over-fishing.  This  complaint  is  made  in  all  the 
States  whose  territories  border  the  North  Sea,  namely,  Nor- 
way, Denmark,  Germany,  Holland,  Belgium,  France,  and  Eng- 
land, as  well  as  in  Scotland.  Similar  complaints  are  made  on 
the  Mediterranean  coast  of  France,  in  Spain,  Italy,  and  in 
America  and  elsewhere. 

The  measures  proposed  or  adopted  to  meet  this  diminution  are  (1)  the 
total  or  partial  prohibition  of  certain  modes  of  fishing  deemed 
injurious ;  (2)  the  enforcement  of  close  times ;  (3)  prohibition 
of  the  capture,  landing,  or  sale  of  immature  fish ;  (4)  protection 
of  spawning  grounds  ;  (5)  the  destruction  of  the  enemies  of  the 
food  fishes,  as  seals,  porpoises,  &a,  in  certain  continental 
fisheries ;  (6)  the  establishment  of  hatcheries  on  the  coast  for 
sea  fish  and  edible  shell  fish. 

Examples  of  these  may  be  found  below.  Regulations  regarding  im- 
mature fish  exist  in  Denmark,  France,  and  Italy ;  similar  regu- 
lations are  proposed  in  Belgium  and  Holland.  Sea  fish 
hatcheries  exist  in  the  United  States,  Newfoundland,  Canada, 
Norway,  and  Scotland,  and  it  is  proposed  to  establish  them  in 
Belgium  and  France.  In  Newfoundland  last  season  551,469,000 
young  lobsters  and  39,650,000  young  cod  were  hatched  and 
planted  on  the  fishing  grounds ;  this  season  207,000,000  young 
cod  were  hatched  in  Norway  and  planted  in  the  inshore  waters. 

2.  The  extension  and  organisation  of  scientific  investigations  in  connec- 

tion with  fisheries.  During  last  year  vessels  have  been  engaged 
in  making  explorations  of  the  fishing  grounds  of  various  coun- 
tries. Tbe  expeditions  on  similar  work  off  the  west  coast  of 
Ireland  have  been  completed,  and  the  Belgian  authorities  propose 
to  equip  their  fishery  cruiser  in  order  to  undertake  work  like 
that  done  by  the  '  Garland.'  A  number  of  marine  laboratories 
have  been  established.     There  is  one  in  Italy,  one  in  Austria- 


Digitized  by  ^DQQI 


IJI    "■       1.    ■' -^^^^WP^I  ^^"^IPM 


'  of  the.  Fishery  Board  for  Scotlarul  S2Y 

Hungary,  eleven  or  twelve  in  France,  one  in  Holland,  one  in 
Denmark,  and  several  in  the  United  States.  The  German 
Government  have  erected  one  at  Heligoland  in  connection  with 
their  North  Sea  fisheries,  which  has  been  placed  under  the 
direction  of  Dr  Heincke,  so  well  known  in  connection  with  bis 
researches  on  the  herring,  with  Dr  Ehrenbaum  as  assistant. 

One  cannot  but  be  impressed  by  the  energetic  efforts  being  made  by 
the  various  governments  to  organise,  conserve,  and  promote  their  sea 
fisheries  in  every  way  possible,  and  to  acquire  and  diffuse  information 
from  other  countries  likely  to  prove  beneficial.  In  many  countries 
periodic  official  reports  are  obtained  from  abroad,  and  many  missions  of 
inquiry  are  made,  especially  perhaps  to  this  country. 

I  have  to  thank  many  foreign  fishery  authorities  for  assistance  in  this 
department ;  not  merely  in  supplying  reports  and  publications  referring 
to  their  work,  but  in  furnishing,  promptly  and  readily,  all  information  in 
their  power  on  points  submitted  to  them 

Among  these  I  may  mention  M.  Eaveret-Wattel,  Secretary  to  the 
Society  d'Accl imitation  de  France  ;  Dr  P.  P.  C.  Hoek,  Scientific  Super- 
intendent of  Dutch  Fisheries ;  Captain  Drechsel,  the  Superintendent  of 
Danish  Fisheries,  and  the  Naturalist  Dr  Petersen  ;  Professor  Pouchet,  the 
Director  of  the  Concarneau  Laboratory ;  Professor  Marion,  the  Director  of 
the  Laboratoire  d'Eudoume,  Marseille;  Captain  Dannevig,  the  Superin- 
tendent of  the  well-known  hatchery  at  Fliidevig  ;  Seflor  Rafael  Gutierren 
Vela,  of  the  Spanish  Fisheries  Department ;  Sir  Charles  Tupper,  the  High 
Commissioner  for  Canada ;  Mr  Nielsen,  the  Superintendent  of  the  New- 
foundland Fisheries ;  Professor  Giglioli,  of  Florence,  Fishery  Commis- 
sioner ;  His  Highness  Prince  Albert  of  Monaco  ;  Baron  Jules  do  Guerno 
and  M.  Jules  Richard  ;  Drs  Malm  and  Lundberg,  the  Inspectors  of 
Swedish  Fisheries  ;  Dr  Sauvage,  Director  of  the  Marine  Station,  Boulogne- 
sur-mer.  Among  those  at  home  who  have  been  always  willing  to  co-operate, 
I  must  specially  mention  Sir  Thomas  F,  Brady,  the  Inspectors  of  Irish 
Fisheries,  and  Professor  M*Intosh,F.R.S.;  also  MrW.  L.  Calderwood,  the 
Director  of  the  Marine  Biological  Association's  Laboratory  at  Plymouth  ; 
Mr  Ernest  W.  L.  Holt ;  Mr  Olsen,  Secretary  of  the  Grimsby  Marine 
Fisheries  Society  ;  and  Mr  J.  Wrench  Towse,  the  Honorary  Secretary  to 
the  National  Sea  Fisheries  Protection  Association. 

I  have  also  to  thank  Mr  F.  G.  Binnie  for  assistance  in  translating  a 
number  of  the  foreign  reports,  and  Mr  W,  Anderson  Smith  for  the 
abstract  of  the  Spanish  Reports,  which  is  included  below. 

i  L  UNITED  KINGDOM. 

1.  Great  Britain. 

Since  the  Ninth  Report  appeared,  two  numbere  of  the  Journal  of  the 
Marine  Biological  Association  have  been  published.* 

In  the  first  number  there  are  several  important  papers.  Mr  J.  T. 
Cunningham  describes  the  ovum  and  Jarva  of  Gallionymtts  hjra,  the  repro- 
duction and  growth  of  the  pilchard,  and  the  rate  of  growth  of  sonje  sea- 
fishes,  and  their  distribution  at  different  ages.  In  the  latter  paper  the 
results  of  a  large  number  of  observations  are  given,  dealing  with  the 
flounder,  the  plaice,  dab,  lemon  sole,  sole,  little  sole,  thickback  {S, 
■vnTie(jata)y  turbot,  brill,  scald-back  {Arnoglossiis  laterna),  whiting,  pollack, 
bib,  &c.     Generally  speaking,  Mr  Cunningham's  observations  regarding 

*  Jowr,  Marim  Biol  Assoc. ,  vol.  ii,  Nos.  2  and  3,  1892. 
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the  difitribution  of  inunatare  flat  fishes  agree  with  those  made  on  board 
l^e  'Garland/  The  author  disoosses  the  question  of  the  protection  of 
imnuiture  fi&h,  and  indinos  to  the  view  that  certain  fkih  should  be  pro- 
tected until  they  have  reached  a  size  above  the  minimum  size  at  which 
maturity  is  attained. 

In  the  second  of  these  are  a  number  of  papers  dealing  with  marine 
biology,  physics,  and  sea  fisheries.  Mr  Calderwood,  in  his  report,  to  views 
the  work  of  the  Association,  and  refers  to  the  investigations  being  ctaried 
on  by  Mr  Holt  at  Grimsby,  in  connection  with  the  Nortb  Sea  Fisheries, 
the  objects  of  which  are  (1)  to  prepare  a  history  of  the  North  Sea  trawling 
grounds  and  their  present  condition,  with  their  condition  twenty  or  thirty 
years  ago;  (2)  to  continue,  verify,  and  extend  observations  as  to  the 
average  sizes  at  which  the  various  food-fishes  become  sexually  mature ;  (3) 
to  collect  statistics  as  to  the  quantity  of  immature  fish  captured  annually ; 
(4)  to  make  experiments  with  beam  trawl-nets,  with  meshes  of  different 
size,  to  ascertain  the  relation  between  size  of  mesh  and  the  size  of  Uie  fish 
captured,  Mr  Holt  furnishes  a  paper  with  a  brief  account  of  the  method 
of  his  investigation,  and  some  of  the  results  obtained — giving  limit!  for 
dividing  large  and  small  fish,  comprising  22  species,  among  thein  the 
following: — Turbot,  17  inches;  brill,  15;  sole,  12;  lemon-sole,  10; 
plaice,  17  ;  halibut,  23  ;  witch,  12;  megrim  {Amoglos8m\  12;  sand-dab, 
6 ;  long  rough  dab,  6  ;  flounder,  7  ;  cod,  20 ;  haddock,  10 ;  whiting,  8 ; 
coal-fish,  20 ;  hake,  24 ;  tusk,  16 ;  gurnard,  9  ;  cat-fish,  20.^  Tables  are 
given  of  a  number  of  fish  examined  in  January,  February,  and  March. 
There  is  a  paper  by  Mr  Hughes  on  the  continuation  of  the  experiments 
on  artificial  bait ;  there  has  been,  up  to  the  present,  little  or  no  success, 
the  great  difficulty  being  to  discover  a  suitable  medium  for  the  retention 
of  the  organic  extracts. 

Mr  J.  T.  Cunningham  gives  an  important  paper  '  On  the  Bate  of 
'  Growth  of  some  Sea^Fishes,  and  the  Age  and  Size  at  which  they  begin 
*  to  Breed,'  treating  of  the  cod,  flounder,  common  dab,  sole,  mackerd, 
herring,  sprat,  pilchard,  anchovy,  and  shads.  This  research  has  been 
carried  on  partly  by  observations  on  fish  of  different  sizes  taken  from  the 
sea,  in  relation  to  their  spawning  time,  and  partly  on  specimens  reared  in 
tanks,  the  results  and  views  of  other  observers  being  iQso  discussed.  No 
new  light  is  thrown  upon  the  rate  of  growth  of  the  ood  j  the  earliest 
period  at  which  sexual  maturity  is  reached  is  unoertaiu.  The  measure- 
ments of  flounders  reared  in  the  tanks  are  given;  the  largest,  specimen 
known  to  be  two  years  of  a^e  was  26  7  cm.  long,  or  10*5  ipches,  and  the 
smallest  only  7*2  cm.  or  2*8  inches.  Cunningham  reasonably  conjectures 
that  this  difference  is  due  to  artificial  conditions,  although  it  may  possibly 
sometimes  occur  in  naturor  None  of  the  flounders  attained  sexual  maturity 
during  the  first  year,  and  only  19  per  cent  in  the  second  year;  and  the 
inference  is  that  the  majority  breed  when  three  years  old.  Of  the  speci- 
mens which  became  mature,  1 3  were  males,  and  4  were  females ;  but  the 
observations  extend  only  up  to  the  end  of  March.  The  smallest  ripe 
male  was  6*4  inches  and  the  largest  9*2  inches;  the  smallest  ripe  femtde 
was  8*4  inches  and  the  largest  10*5.  Cunningham  infers  <liat  in 
order  to  exclude  all  immature  individuals,  a  limit  of  size  must  be  tkken 
which  is  above  the  minimum  size  of  mature  femalea  It  appears  to  me 
that  too  much  stress  may  be  laid  upon  results  so  obtained  ;  although  it 
must  be  said  the  investigation  of  the  rate  of  growth  is  as  difficult  as  it  is 
important,  and  in  the  absence  of  tidal  ponds,  such  as  Dannevig  possessed, 
there  is  scarcely  any  other  mode  possible.  If  the  fish  is  marked  and 
retunied  to  the  sea,  it  is  injured,  and  the  natural  rate  of  growth  cannot 

*  Compare  Tabic  V.  at  page  238  of  the  |>ro<>ent  Report. 
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bo  determined ;  if  it  is  reared  in  captivity,  artificial  conditions  are  imposed, 
which  may  have  the  result  quoted  above,  of  producing  fish  three  or  four 
timed  smaller  than  others  of  fhe  same  age.  And  artificial  influences 
probably  affect  the  reproductive  organ  profoundly — since  Darwin  and 
others  have  shown  that  this  organ  is  in  the  highest  degree  susceptible  to 
such  influences.  Mr  Cunningham  has  checked  his  results  as  far  as 
possible  by  comparison  with  specimens  taken  from  the  sea.  The  common 
dab  does  not  appear  to  breed  during  the  first  year.  The  mackerel, 
herring,  sprat,  and  anchovy  appear  to  reach  sexual  maturity  when 
two  years  old.  In  the  same  journal,  Mr  Holt  describes  specimens  of 
Centrolophm  pompUius  from  the  coast  of  Cornwall  ]  and  Mr  W.  L. 
Calderwood  gives  the  results  of  experiments  on  the  relative  abundance 
of  andiovies  off  the  South  Coast  of  England.  Mr  Calderwood  also 
furnishes  monthly  reports  on  the  fishings  in  the  neighbourhood  of  Ply- 
mouth, and  Mr  H.  N.  Dickson  reports  on  the  physical  observations. 

The  Marine  Biological  Station  of  the  Liverpool  Marine  Biology  Com- 
mittee, of  which  Professor  Herdman,  F.E.S.,  is  Director,  was  recently 
transferred  to  Port  Erin,  in  the  Isle  of  Man.  Professor  Herdman  and 
his  colleagues  have  practically  exhausted  by  their  labours  the  faunfstic 
resources  in  the  neighbourhood  of  Puffin  Island,  and  it  was  decided  to 
transfer  the  field  of  operations  to  comparatively  virgin  soil  at  a  distance 
from  the  mainland.  In  the  Fourth  Annual  Report,^  Professor  Herdman 
describes  the  investigations  made  in  1890.  Lists  of  collections  are  given, 
and  further  observations  on  the  protective  colouring  and  edibility  to  fish 
of  nudibranchs,  and  on  the  protective  colouring  of  a  crab  (Forcellana 
platycheles),  and  a  worm  (EulaJia  viridis),  Mr  F.  G.  Pearcey  furnishes 
lists  of  the  Foraminifera  dredged  in  Liverpool  Bay.  Professor  Herdman 
has  a  brief  but  interesting  paper  on  shrimpa  He  circulated  a  set  of 
inquiries  among  fishermen  and  others  at  various  neighbouring  places^  with 
blank  spaces  to  be  filled  up  monthly  as  to  the  relative  abundance,  size, 
presence  of  immature  forms,  presence  of  eggs,  &c.^  and  the  results  are 
given  in  a  table.  Professor  Herdman  has  also  published  recently!  the 
biological  results  of  the  cruLse  of  the  *  Argo '  round  the  West  Coast  of 
Ireland  last  year.  Lists  of  the  organisms  contained  in  the  tow-nets, 
dredge,  and  trawl,  are  given,  and  also  an  account  of  the  sponges  by  Dr 
Hanitsch.  In  the  Fifth  Annual  Report  the  work  done  at  Puffin  Island  is 
described.  A  list  is  given  by  Mr  A.  O.  Walker  of  species  of  Crustacea 
new  to  the  district,  including  NycUphanes  norvegica  and  many  others. 
Professor  Herdman  gives  some  very  interesting  observations  on  the  habits 
of  the  common  limpet.  The  enquiries,  referred  to  above,  into  the  life- 
history  and  habits  of  the  common  shrimp  have  been  continued,  the  results 
oonfijrming  those  of  the  previous  year.  The  food  matters  generally 
attributed  to  the  shrimps  are  worms,  dead  fish,  sweet  cockles,  <  stones 
'  and  shells^  and  finally  *'  suction."  *  Their  worst  enemies  appear  to  be 
crabs  {Carcinus  moenas  and  Polybitu  htndom)  and  fishes,  especially 
whiting,  young  cod,  haddock,  small  cod,  skates,  and  flukes.  In  discussing 
the  question  of  shrimp  fishing,  Professor  Herdman  refers  to  the  capture 
and  destruction  of  immature  fish ;  and  he  suggests  the  propriety  of 
endeavouring  to  increase  the  supply  of  shrimps  by  artificial  cultivation. 

Dr  Hugh  Robert  Mill  has  recently  published  an  elaborate  and  exhaustive 
report  on  the  physical  geography  of  the  Clyde  Sea  Area,t  an  area  which 

•  Fourth  Arm.  Rep.  Liverpool  Marine  Biol.  Station  on  Fuffin  Island,  lAyerytoolf 
1891. 
t  Trans.  Bid.  Soc.  of  Liverpool ^  vol.  v.  p.  181. 
t  Tmiis,  Hoy.  Soc.  Edin.,  vol.  xxxvi.  part  hi.  No.  23,  1892. 
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has  for  several  years  past  been  very  carefully  investigated  by  Dr  John 
Murray,  Director  of  the  *  Challenger '  Commission  in  the  steam-yadit 
'Medusa.'  Dr  Mill  carried  on  investigations  into  the  temporatare> 
density,  and  salinity  of  the  sea-water  in  the  Clyde  area  during  the  years 
1886,  1887,  1888,  and  1889.  He  describes  in  detail  the  physical 
geography  of  the  district — the  drainage  areas  and  rainfall,  the  latter  of 
which  is  considered  most  exhaustively.  There  are  chapters  on  the  tem- 
perature of  the  air,  the  salinity  and  chemical  composition  of  the  water, 
and  on  the  temperature  of  the  latter.  There  are  twelve  plates  illus- 
trating the  paper. 

The  British  Association  for  the  Advancement  of  Science  recently  issued 
the  fourth  and  final  report  of  the  committee  appointed  to  arrange  an 
investigation  of  the  seasonal  variations  of  temperature  in  lakes,  rivers,  and 
estuaries  in  various  parts  of  the  United  Kingdom ;  the  report  being  drawn 
up  by  Dr  H.  R  Mill,  who  acted  as  secretary.  The  main  object — ^the 
production  of  an  authoritative  and  exhaustive  memoir  on  the  seasonal 
variations  of  temperature  in  inland  waters  and  estuaries — had  to  be 
abandoned ;  but  the  report  contains  information  of  considerable  value  in 
relation  to  lakes  and  rivers.  A  great  number  of  observations  are  referred 
to,  including  those  carried  on  by  the  Fishery  Board  for  Scotland. 

The  Sixth  Annual  Report  of  the  Inspectors  of  Sea  Fisheries  of  Eng- 
land and  Wales,  dealing  with  the  year  1891,  was  issued  lately.*  In 
accordance  with  the  formation  of  Sea  Fisheries  Districts  around  the  coast, 
under  the  Fisheries  Acts  of  1888  and  1891,  a  considerable  part  of  the  volume 
is  taken  up  with  this  subject,  and  a  very  instructive  coloured  map  is  given, 
showing  the  districts  now  formed  and  their  limits.  From  this  it  appears 
that  ten  Sea  Fisheries  Districts,  comprising  a  large  part  of  the  coasts  of  Eng- 
land and  Wales,  have  been  formed.  On  the  East  and  South  Coasts  con- 
siderable areas  have  as  yet  not  been  formed  into  districts.  The  powers 
conferred  upon  the  Local  Sea  Fisheries  Committees  by  the  Acts  above 
referred  to  are  extensive.  The  committees  can  close  mussel  and  oyster 
beds  by  bye- law  instead  of  by  the  more  complicated  and  expensive 
machinery  of  a  Regulating  Order ;  they  can  by  the  same  mode  determine, 
with  regard  to  any  specific  area,  the  methods  of  fishing  and  the  instru- 
ments which  may  be  used,  and  the  form  and  size  of  such  instruments ; 
they  can  prohibit  the  deposit  of  deleterious  substances,  and  can  either 
fix  an  annual  close  season  or  can  close  beds  in  rotation  for  a  specific 
number  of  years.  By  obtaining  a  Regulating  Order  under  the  Act  of 
1868,  they  can  fix  the  minimum  sizes  for  mussels  and  cockles,  receive 
powers  to  plant  beds,  to  make  bye-laws,  <bc.  A  great  number  of  bye- 
laws  have  been  passed  by  various  District  Committees  on  these  lines. 

It  is  stated  that  the  total  take  of  sea-fish  during  the  year  has  been 
slightly  less  than  in  1890,  the  decrease  being  in  great  measure  due  to 
stormy  weather,  and  having  occurred  chiefly  in  herrings  and  mackerel. 
Prime  fish  show  a  small  increase ;  crabs,  lobsters,  and  oysters  a  decrease ; 
but  the  total  value  is  higher  than  in  the  previous  year. 

The  increase  in  steam-trawling  on  the  North-East  Coast  is  described  as 
remarkable.  At  Shields,  Hull,  and  Grimsby  several  large  new  screw- 
trawlers  have  been  added  to  the  fleets.  At  Hull  the  number  of  steamers 
has  been  doubled  during  the  year,  and  at  the  same  time  there  has  been 
a  considerable  decline  in  the  number  of  sailing  trawlers.  At  Boston  the 
steam  fleet  has  also  been  increased.  It  is  pointed  out  by  Mr  Malan  that 
this  great  increase  in  catching  power  does  not  seem  to  have  improved  the 
fisheries,  a  falling  off  in  the  catch  of  mature  plaice  having  occurred.     Hun- 

*  Sea  Fisheries  {Ehigland  and  Wales)  Sijdh  Annual,  Reports  of  (he  Inspectors  ( for 
1891),  Loudon,  1892. 


Digitized  by  VjOOQI^__ 


of  the  Fishery  Board  for  Scotland.  331 

dreds  of  tons  of  undersized  plaice  appear  to  have  been  caught  and 
destroyed  ofi  the  Dutch,  German,  and  Danish  coasts.  Steam  is  being 
introduced  into  the  great  cod-fisheries  carried  on  from  East  Coast  ports, 
and  cod-fishing  by  sailing  vessels  will  probably  decline  at  Grimsby,  which 
is  the  great  centre  of  this  trade.  As  yet  there  are  only  17  steam 
'  codmen '  as  against  100  sailers.  The  quantity  of  wet-fish  landed  was 
5,966,076  cwts.,  compared  with  6,100,630  cwts.  in  1890  and  6,466,564 
cwts.  in  1889.  The  values  in  these  three  years  respectively  were 
je4,491,018,  £4,368,552,  and  £3,862,389  in  1889.  The  number  of 
registered  boats  was  8063,  of  which  3873  were  first-class,  having  each 
a  tonnage  of  15  tons  or  over.  Besides  the  registered  boats,  there  are 
a  large  number  of  open  boats.  The  number  of  men  and  boys  constantly 
employed  is  estimated  at  33,044. 

It  is  stated  that  during  the  last  few  years  there  has  been  a  remarkable 
change  in  the  character  of  the  large  vessels  engaged  in  the  fisheries, 
especially  on  the  East  Cpast  Iron  is  taking  the  place  of  wood,  and 
sails  are  giving  way  to  steam.  At  the  same  time,  several  ports  which, 
until  recently,  were  scarcely  considered  as  fishing  stations,  now  send  fleets 
of  steam-trawlers  into  the  !N^orth  Sea.  Mr  Malan  shows  in  a  table  that 
while  in  1882  only  5  fishing  vessels  were  built  of  iron  as  compared  with 
67  of  wood,  at  the  two  ports  of  Hull  and  Grimsby,  in  the  year  1891 
there  were  112  built  of  iron  ai)d  only  15  of  wood.  It  appears  that  the 
fish-supply  to  London  has  been  falling  in  recent  years ;  in  1887  the 
quantity  was  170,463  tons;  in  1888,  180,997  tons;  in  1889,  173,545 
tons;  in  1890,  165,852  tons;  and  in  1891,  164,557  tons.  Mr  C.  E. 
Fryer  deals  chiefly  with  the  mussel  and  oyster  fisheries ;  and  there  are  a 
number  of  appendices  and  special  reports.  The  Thirty-First  Annual 
Reports  of  the  Inspectors  on  the  Salmon  and  Fresh-water  Fisheries  during 
1891  was  also  recently  issued.^ 

The  fourth  edition  of  a  pamphlet  *  On  Stocking  Rivers,  Lakes,  Ponds, 
'  and  Reservoirs  with  Salmonidse,'  by  Sir  James  Maitland,  Bart,  was 
recently  published. t  It  contains  chapters  of  great  interest  and  value  on 
the  production,  incubation,  cost,  &c.,  of  ova ;  on  fry,  yearlings,  two-year- 
olds,  redds,  ponds,  &c.  Full  details  are  given  in  all  the  chapters  on  the 
various  matters  with  which  they  deal ;  and  the  information  will  be  of 
great  service  to  the  large  and  increasing  number  who  engage  in  fish 
culture. 

2.  Ireland, 

In  last  year's  Report  (p.  394),  it  was  stated  that  a  survey  of  the  fishing 
grounds  on  the  West  Coast  of  Ireland  had  been  undertaken  conjointly  by 
the  Crovernment  and  the  Royal  Dublin  Society ;  J  and  the  Report  of  the 
Rev.  W.  Spotswood  Green,  Inspector  of  Irish  Fisheries,  who  was  the 
Director  of  the  survey  on  the  first  year's  expedition,  was  referred  to. 
Since  then  a  very  full  report  by  Mr  Green,  has  been  issued  by  the  Royal 
Dublin  Society,  and  by  the  Inspectors  of  Irish  Fisheries  in  their  Annual 
Report,  dealing  with  both  expeditions,  and  especially  that  of  1891.  The 
sea  fisheries  on  the  West  Coast  of  Ireland,  like  those  on  the  West  Coast 
of  Scotland,  have  frequently  formed  the  subject  of  inquiry,  and  have  lod 
to  a  variety  of  proposals  for  their  advancement.  Mr  Green  states  that 
the. old  records  contain  data  for  a  complete  history  of  the  question,  but 

•  Salmon  and  Fresh-water  Fisheries  {England  and  Wales) ,  Thirty-First  AuntuU 
Bitports  of  Oi£  Inspectors  of  Fisheries  [Englaiui  and  Wales)  for  1891,  London,  1892. 

t  J.  R.  Guy,  Secretary,  Howietoiin  Fishery,  Stirling,  1892. 

X  Beport  of  the  Council  of  the  Royal  Dublin  Society  for  1891,  Dublin,  1892,  p.  28, 
elseq. 
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that  their  study  is  disheartening,  since  one  seems  now,  in  wtiting  a  report 
anew,  to  be  only  treading  ^onnd  that  has  been  traversed  over  and  over 
a^in.  The  same  may  be  said  regarding  the  soa  fisheries  on  the  West 
Coast  of  Scotland  :  for  centuries  pamphlets  and  boolre  have  been  issued  as 
to  the  *  mines  of  wealth '  in  the  western  seas ;  but  the  proposals  lor  work- 
ing these  mines  have  almost  invariably  involved  State  aid — ^t^us  contrast- 
ing strongly  with  the  conditions  under  which  ttie  East  Coast  fisheries 
were  developed.  R  is  pointed  out  that  in  recent  times  changes  in  the 
circumstances  have  occurred — the  more  important  being  the  extens^bu  of 
railways,  steam  lines,  and  telegraphic  communication.  The  survey  of 
1891  was  conducted  on  board  the  steamer  *  Harlequin,*  hired  for  the 
purpose,  actual  operations  beginning  on  the  21st  March  and  terminating 
on  4th  June.  During  this  period  a  great  number  of  important  fishing 
grounds,  some  of  these  little  known,  were  examined,  and  the  various 
appliances  of  fishing — beam-trawl  nets,  drift-nets,  lines,  dredges,  tow- 
nets,  &c.,  were  employed  in  the  investigation.  In  his  leport  Mr  Gxem 
gives  details  of  the  various  examinations  and  experiments  made.  On  the 
south  of  Ireland,  cod  and  ling  appear  to  migrate  from  east  to  west ;  in  the 
Irish  Sea,  northwards,  while  off  the  West  Coast,  they  seem  to  pass  merely 
from  deeper  to  shallower  water,  and  vice  veraa,  the  fish  being  obtainable 
at  all  times  off  the  same  part  of  the  coast.  The  best  grounds  for  prime 
flat-fish,  such  as  turbot  and  soles,  are  the  bays,  from  March  to  September, 
and  probably  to  November.  In  March  they  are  found  in  about  30  or  40 
fathoms,  and  move  inshore  later.  Plaice  seem  to  move  in  shoals,  the 
large  fish  keeping  more  or  less  together.  When  the  large  plaice  quit  a 
certain  ground,  a  certain  number  of  small  and  medium-sized  fish  are  left^ 
which  appear  to  remain  constantly  on  the  ground.  From  the  experiments 
made,  Mr  Green  believes  that  haddock,  ling,  hake,  and,  perhaps,  also  cod, 
are  to  be  found  over  the  vast  ai*ea  between  the  coast  and  the  200  fathom 
line,  which  in  one  direction  is  200  miles  from  shore ;  and  the  abundance 
of  fish  food  near  the  bottom  was  found  to  be  very  great  Chapters  are 
devoted  to  bait  and  the  development  of  the  various  lands  of  fisheries  It 
is  pointed  out  that  gurnard  and  bream  are  the  favourite  food  of  the 
people,  who  rarely  eat  flat-fish,  and  never  think  of  touching  skate  and 
ray,  which  are  abundant,  and  would  in  other  countries  be  looked  upon  as 
a  valuable  food  supply.  Lobster  fishing  is  an  important  industry  c^  the 
West  Coast  (as  well  as  kelp-burning),  the  prices  ranging  from  about  10s. 
a  dozen  at  the  beginning  of  the  season,  to  Ts.  or  so,  later,  welledsmacks 
coming  from  Southampton  for  cargoes.  The  fishermen  frequently  carry 
their  pots  in  their  *  curraghs '  or  *  pookawns,'  to  fish  on.  other  parte  of  the 
coast.  There  are  very  interesting  chapters  on  the  fishing  boats  used  on 
the  West  Coast,  the  harbours,  and  the  people. 

The  scientific  results  of  the  expedition  are  described  bv  Mr  Ernest  W. 
L.  Holt,  the  assistant  naturalist  to  the  survey,  in  a  series  of  admirable 
reports,*  which  form  an  important  addition  to  the  literature  concetning 
sea  fisheries.  Lists  are  given  of  all  the  species  of  fish  obtained ;  of  the 
stations,  with  locality,  date,  soundings,  ^c. ;  the  nature  of  the  fishing 
implements  employed,  with  lists  of  the  fishes  and  the  invertebrates  cap- 
tured, so  far  as  the  latter  have  been  identified.  The  number  of  mature 
and  immature  fish  in  each  haul  is  shown,  tables  being  given  as  to  the 
limits  of  size  upon  which  the  distinction  is  based.  Schedules  follow, 
showing  the  exact  numbers,  sizes,  weight,  condition  of  reproductive  organ, 
and  contents  of  stomach  of  all  the  more  important  kinds  of  fish.  Tables 
are  also  given  of  the  temperature  and  density  observations  taken.  In 
addition,  experiments  to  test  the  comparative  efiiciency  of  different  baits 

•  02).  dt.,  pp.  73-329. 
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used  in  ki^^Iine  fishiag  were  carried  on,  and  also  experimeats  on  tbo' 
effect  of  different  nets  upon  the  capture  of  immature  fish. 

Iq  dealing  with  these  various  important  questions  and  inquiries,  Mr 
Holt  has  discussed  the  results  in  very  full  detail.  The  spawning  periods 
and  the  distribution  of  spawning  fish  on  the  west  coast  of  Ireland  are  set 
forth  in  a  valuable  series  of  tables,  and  they  are  described  for  each  species 
of  fish — some  70  in  number.  In  a  chapter  on  the  definition  of  immature 
fish,  Mr  Holt  has  defined  the  limits  of  immaturity  for  a  great  number  of 
species,  comparing  these  with  the  sizes  fixed  upon  at  the  Fishery  Confer- 
ence and  by  the  writer.  The^  definitions  include,  for  the  first  time,  the 
limits  for  the  males  and  females  of  each  species,  and  not  merely  for  ripe 
fish,  irrespective  of  the  sex ;  and  Mr  Holt  advances  reasons  why,  in  framing 
regulations,  the  size  of  the  female  at  maturity  should  be  taken  as  a  guide, 
and  not  that  of  the  male,  which  appears  to  be  invariably  smaller. 

The  distribution  of  mature  and  immature  fish  is  also  given  on  the  above 
basis  of  distinction!  so  far  as  concerns  the  depth  of  water  or  vertical 
distribution ;  it  having  been  found  impossible,  from  the  broken  nature  of 
the  coast,  to  group  the  facts  profitably  in  relation  to  territorial  and  extrar 
territorial  waters.  There  are  also  chapters  on  the  food  of  fishes,  on 
unsaleable  fishes,  and  on  measures  for  the  protection  of  immature  fish, 
and  the  increase  of  the  fish  supply.  Mr  Holt  advocates  measures  for  the 
protection  of  immature  fish,  and  points  out  that  if  a  relationship  can  be 
established  between  the  size  of  the  mesh  in  trawl-nets  and  the  size  of  the 
fish  captured  by  them,  much  good  might  be  done  by  restriction  of  the  size 
of  mesh,  combined  with  prohibition  of  the  sale  or  possession  of  fish  under 
a  certain  size,  and  that  even  more  beneficial  results  would  be  likely  to 
follow  were  it  possible  by  any  means  to  restrict  the  time  during  which  a 
trawl  should  be  allowed  to  be  on  the  ground,  especially  on  trawling 
grounds  which  are  known  to  be  haunted  by  young  fish.  While  of  opinion 
that  a  close-time  for  marine  fish  is  not  very  practicable  as  a  general  rule, 
he  thinks  that  under  certain  conditions  restricted  measures  of  a  limited 
nature  might  be  beneficially  exercised. 

Mr  Holt  points  out  that  the  final  resource  lies  in  the  artificial  rearing 
of  fish,  as  in  the  United  States,  and  elsewhere. 

The  result  of  this  survey  of  the  fishing  ground  on  the  west  coast  of 
Ireland,  while  of  immediate  importance  in  relation  to  the  area  investi- 
gated, will,  beyond  doubt,  have  great  value  to  those  engaged  in  fishery 
inquiries — now  a  large  and  increasing  number — in  all  other  States,  There 
is  one  observation  that  may  be  made,  considering  the  limited  time  during 
which  the  investigation  was  carried  on,  and  that  is  that  their  utility 
would  have  been  greatly  increased  had  they  been  continued  for  a  few 
years  longer. 

The  Report  of  the  Inspectors  of  Irish  Fisheries  for  1891  was  recently 
issued,  being  the  twenty -third  since  the  Sea  and  Inland.  More  detailed 
information  than  heretofore  was  obtained  as  to  the  vessels,  men,  and  boys 
engaged  in  fishing  around  the  coast.  The  registered  and  unregistered 
boats,  and  the  men,  fishing  for  sale,  were  5950  vessels,  22,172  men,  and 
788  boys;  or,  including  those  not  fishing  for  sale,  6445  vessels,  23,260 
men,  and  788  boys.  Of  the  boats  in  the  latter  case,  444  were  first  class. 
Twenty-six  Irish  boats  left  for  the  Scotch  herring  fishing  last  year.  The 
statistics  of  fish  captured  are  not  complete ;  so  far  as  ascertained,  they, 
were  621,394  cwta.,  of  the  value  of  £301,885.  In  addition,  shell-fish 
valued  at  £13,069  were  landed.     In  describing  what  has  been  done  in 

•  RepaH  of  the  Iiispeciors  of  Iiish  Fisheries  on  the  Sea  and  Inland  Fisheries  of 
Ireland  f^yr  1891.     Dubhii,  1892. 


Digitized  by  VjOOQIC 


334  Part  IIL — Tmth  Annual  Report 

regard  to  loans  for  fishing  boats  and  gear,  it  is  stated  that,  since  the  \ 
of  the  Irish  Reproductive  Loan  Fund  began  to  be  administered  bj  the 
Inspectors,  seventeen  years  ago,  loans  have  been  made  amounting  to 
£104,297.  The  arrears  are  only  £3613,  10s.  9d.,  and  of  these, 
£2590,  9s.  lid.  are  *  recoverable  * — the  amount  'irrecoverable'  for  the 
seventeen  years  being  £1023,  Os.  lOd.,  or  less  than  1  per  cent.  Another 
charitable  fund  administered  by  the  Inspectors  is  the  Sea  and  Coast 
Fisheries  Fund.  Since  1884  loans  to  the  amount  of  £40,223  have  been 
made.  The  amount  of  '  bad  debts '  is  only  £9,  6s.  8d.  The  Inspectors 
point  to  these  figures  as  evidencing  the  honesty  of  the  Irish  fisher-folk ; 
and  state  that  these  funds  have  been  the  means  of  keeping  alive  the 
fishing  industry  on  the  western  seaboard. 

Since  the  date  of  the  previous  Annual  Report,  a  number  of  bye-laws 
have  been  passed,  prohibiting  steam  trawling  in  certain  bays  and  terri- 
torial waters. 

Various  tables  and  particulars  are  given  of  the  quantities  and  values 
of  the  fish  landed,  so  far  as  they  are  indicated  by  the  statistics.  One 
feature  is  noticeable,  namely,  the  number  of  English,  Scotch,  and  Foreign 
boats  that  take  part  in  the  Irish  fisheries.  Thus,  in  the  Spring  herring 
fishing,  206  boats  from  the  Isle  of  Man,  England,  and  Scotland,  were 
engaged  (the  Scotch  numbering  161),  along  with  1086  native  boats.  In 
the  mackerel  fishing  the  proportion  of  '  foreign '  boats  was  much  greater. 
Of  a  tota]  of  650  boats  engaged,  373,  or  more  than  half,  were  stranger  or 
foreign,  viz.,  289  English  and  Manx,  16  Scotch,  and  68  French.  The 
importance  of  the  Irish  mackerel  fishery  is  evident  from  the  figures 
of  the  quantities  and  value  of  the  fish  caught.  Last  year  the  quantity 
was  308,  581  cwts.,  realising  £149, 6 17.  In  the  previous  year  the  quantity 
was  501,943  cwte.,  valued  at  £218,672.  The  quantity  of  herring  landed 
was  102,920  cwts.,  valued  at  £39,327.  The  Inspectors  give  instructions 
for  the  curing  of  mackerel,  which  they  intend  to  publish  separately  in 
pamphlet  form ;  and  an  expert  from  Norway  was  engaged  to  give  instruc- 
tions in  mackerel  curing  during  the  season  of  1891.  The  Report  contains 
other  statistical  tables,  reports  from  the  coastguard  divisions,  ^.,  and 
also  deals  with  the  salmon  fishings. 


IL  CANADA. 

Two  reports  have  been  published  by  the  Canadian  Fisheries  Depart- 
ment referring  to  the  year  1890 ;  one  dealing  with  the  financial  statements 
for  the  fiscal  year  and  general  questions,*  and  the  other  with  operation^ 
in  fish-breeding. t  A  third  report,  dealing  with  the  statistics  of  the 
fisheries,  appears  later.  The  total  expenditure  for  the  fiscal  year  was 
328,748  dok,  the  appropriations  having  been  383,300  dols.  Of  this 
amount,  39,126  dols.  was  spent  in  connection  with  fish-breeding  opera- 
tions, 64,434  dols.  in  the  fisheries  protection  service,  and  149,999  dols.  as 
fishing  bounties.  The  revenue  of  the  department  amounted  to  56,976 
dols.,  arising  from  rents,  license  fees,  and  fines.  The  bounty  system 
appears  to  be  of  an  elaborate  nature ;  the  payments  are  made  under  an 
Act  of  1882,  entituled,  *  An  Act  to  Encourage  the  Development  of  the  Sea 
'  Fisheries  and  the  Building  of  Fishing  Vessels,'  which  authorises  an 
expenditure  annually  of  150,000  dols.  (about  £31,000)  for  this  purpose. 

*  Annual  Report  of  the  Department  qf  JhwAmes,  Dominion  of  Canada^  for  the  year 
1890,  Ottawa,  1891. 

t  Report  on  Fish-breeding  Operations  in  the  Dominion  of  Canada^  1890,  Ottawa, 
1891. 
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In  1889,  the  last  year  for  which  statistics  are  given,  17,078  daims  were 
paid ;  the  amount  paid,  on  the  basis  of  1^  dols.  to  vessels,  and  3  dols.  per 
man  to  boat  fishermen,  was  158,526  dols.,  which  included  claims  for  1888 
held  in  abeyance.  The  number  of  vessels  which  received  bounty  in  1889 
was  833,  with  a  tonnage  of  32,716  tons,  and  the  number  of  boats  16,230; 
the  number  of  fishermen  receiving  bounty  being  31,525.  The  total 
number  of  fishermen  in  vessels  and  boats  who  received  bounties  in  1889 
was  38,343.  Since  the  year  1882  the  total  amount  of  bounty  paid  has 
been  1,253,262  dols. 

As  might  be  expected  from  the  vast  area  of  the  Dominion  and  the 
extent  of  its  fisheries,  many  matters  are  described  in  the  Eeport  which  can 
merely  be  touched  on  here.  The  fisheries  for  white  fish  in  the  great  Lake 
Winnipeg,  complicated  by  circumstances  connected  with  the  Indians,  who 
fish  in  it,  are  found  to  be  decreasing,  and  certain  measures  are  recom« 
mended  by  Mr  Wilmot  for  their  conservation.  Regarding  the  herring 
industry,  much  is  hoped  for  from  the  Report  of  the  Special  Commission, 
who  investigated  the  cure  and  packing  in  this  country  and  Holland,** 
and  which  has  been  curculated  very  widely.  Opinions,  especially  regard- 
ing inspection,  classification,  and  branding,  were  obtained  from  various 
Boards  of  Trade,  Chambers  of  Commerce,  <fec.,  and  were  nearly  all  in 
favour  of  compulsory  inspection  of  cure  and  quality,  selection  of  herrings 
into  grades,  branding,  &c.  The  principles  of  an  Inspection  Act  are 
suggested  as  follows: — (1)  That  inspection  of  all  herrings  packed  or  im- 
ported shall  be  compulsory ;  (2)  that  at  least  three  grades  of  fish  should 
be  established  j  (3)  that  a  prescribed  size  and  quality  for  the  different 
packages  be  adopted,  and  that  each  package  shall  contain  a  required 
weight  of  fish,  irrespective  of  salt  or  -brine ;  (4)  that  all  herring  below 
grade  No.  3  should  be  branded  '  Culls ' ;  also  that  the  inspectors  should  be 
appointed  by  the  Federal  Government^  and  fees  paid  by  the  packer  or 
importer.  It  may  be  said  that  if  the  history  of  the  great  herring  fisheries 
in  Europe  teaches  anything,  it  is  the  paramount  importance  of  the  proper 
selection,  caring,  and  packing  of  the  pickled  herring. 

Numerous  recommendations  have  been  made  for  the  improvement  of 
the  lobster  fishery — a  fishery  difficult  to  supervise  from  its  remote  and 
scattered  operations.  The  following  proposals  have  been  made : — (1)  A 
general  close-time  from  15th  July  to  1st  January,  both  for  fishing  and 
canning ;  (2)  special  additional  close-times  for  canning  or  curing  on  the 
Atlantic  and  Qulf  coasts,  divided  into  three  regions  for  the  purpose,  the 
open  time  being  in  each  case  a  little  more  than  one  month ;  (3)  during 
the  open  season  no  restriction  to  be  made  as  to  the  size  of  lobsters,  canned 
or  preserved}  (4)  possession,  sale,  or  use  of  *  berried'  females  to  be  pro- 
hibited ;  (5)  no  lobster  to  be  caught  under  9  inches  (with  the  exception 
stated  above);  (6)  the  artificial  propagation  of  lobsters.  Attention  is 
also  directed  to  the  unsatisfactory  condition  of  the  oyster  beds,  and 
measures  suggested  for  their  improvement ;  and  there  are  sections  dealing 
with  the  Fisheries  Protection  Service,  the  Fishery  Intelligence  Bureau  (for 
the  collection  and  prompt  dissemination  of  intelligence  immediately  useful 
to  fishermen),  on  pound-nets,  purse  seines,  &c.  The  Report  by  Lieutenant 
A.  B.  Grordon  on  the  Fisheries  Protection  Service  contains  much  interest- 
ing information  and  valuable  recommendations,  especially  in  the  mackerel 
fishery,  the  lobster  fishery,  the  bait  question  and  fishery  statistics,  and  a 
number  of  charts  accompany  the  report.  There  is  also  a  special  report 
by  Mr  S.  Wilmot,  relative  to  the  preservation  of  the  white-fish  fisheries  of 
Lake  Winnipeg. 

In  the  Report  by  Mr  S.  "Wilmot,  the  Superintendent  of  Fish  Culture, 

*  Vide  Eighth  Annual  Beport,  part  iii.  p.  364. 
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on  the  operafexona  in  fish-breeding,  it  is  stated  that  90,213,000  fi^-fry, 
bred  at  the  varions  hatcheries,  were  distributed  in  Canadian  waters  in  the 
course  of  the  year ;  making  a  grand  total  since  the  boginniBg  of  these 
operations  in  1868  of  799,757,900  young  fish.  Of  the  outpat  lait  year, 
42,520,000  weie  white  fish,  22,000,000  pickerel,  and  9,861,000  Atiaotie 
salmon  (Salmo  salar),  Eeports  are  given  detailing  the  operations  at  each 
of  the  thirteen  hatcheries.  Mr  Wilmot  gives  a  very  interesting  report  on 
the  measures  being  taken  in  Canada  in  connection  with  the  artificial  pro- 
pagation of  the  lobster.  After  visiting  the  hatchery  in  Newfoundland, 
he  selected  a  site  at  Bay  View,  Pictou  County,  Northumberland  Strait^ 
Nova  Scotia.  The  ground  was  purchased,  and  the  erection  of  the 
hatchery  begun,  and  the  whole  establishment  was  to  be  in  readiness  for 
work  in  May  of  the  present  year.  The  cost  of  the  hatchery  and  appur* 
tenances  is  estimated  at  5000  dols.,  and  the  annual  cost  of  upkeep  at 
1500  dole.  The  hatchery  is  in  proximity  to  lobster-canning  factories, 
and  thus  an  abundance  of  lobster  ova  may  be  obtained.  Mr  Wilmot 
calculates  that  at  eight  factories  in  the  neighbourhood  35,157  berried 
females  are  captured  daily,  carrying  about  703,140,000  eggs.  The  nom- 
ber  of  ova  consigned  to  the  boiling  vats  of  the  canneries,  in  violation  of 
the  law,  is  said  to  be  about  17,578,500,000  during  the  short  season  of 
two  months  at  these  eight  factories  alone.  And  since  there  are  some  500 
canning  factories  on  the  shores  of  the  maritime  province  at  which  tha 
same  method  seems  to  be  practised,  it  '&  clear  the  destruction  of  lobster 
ova  is  enormous.  Mr  Wilmot  gives  the  results  of  an  examination  of  a 
number  of  lobsters,  with  tables,  with  the  view  of  determining  the  limit  of 
size  between  mature  and  immature  females;  and  recommends  (1)  the 
enforcement  of  close-time;  (2)  the  prohibition  of  killing  undersized 
lobsters ;  (3)  the  licensing  of  all  lobster  trappers  and  packers  under  cer- 
tain conditions.  Complaint  is  made  of  an  invasion  of  packers  from  the* 
United  States,  who  can  lobsters  on  the  Canadian  coasts,  and  put  them  on. 
the  markets  under  trade -marks  which  represent  them  to  be  of  United 
States  origin.  The  Keport  also  contains  a  paper  on  the  salmon  fisheries- 
of  the  Bay  des  Chaleurs,  with  plans  of  nets,  fish  ladders,  &c 


III.  NEWFOUNDLAND. 

By  Adolf  Nislsbn,  Superintendent  of  Fisheries. 

Newfoundland  possesses  some  of  the  finest  fisheries  in  the  world ;  its 
fauna  is  well  adapted  for  resorts  of  vast  quantities  of  food  fishes,  and  its 
splendid,  pure,  and  saline  waters  around  the  coast  yield  abundance  of  food 
for  all  kinds  of  marine  fishes.  The  mainstay  of  the  colony  is  the 
fisheries,  in  which  57,622  men  are  engaged  out  of  the  total  population — 
193,124.  The  principal  fisheries  are  the  cod,  the  seal,  the  lobster,  the 
herring,  the  salmon,  and  trout  fishery,  among  which  the  cod  fishery  is  by 
far  the  most  important,  and  yields  about  three-parts  of  the  entire  returns 
of  all  the  fisheries  in  value.  This  fishery  is  here  divided  into  three  dis- 
tinct fisheries :— The  shore,  the  bank,  and  the  Labrador  fishery.  The 
shore  fishery  is  prosecuted  in  the  grand  bays  of  Newfoundland  arid  off 
the  shore  from  boats  (skiiFs)  with  hook  and  line,  jiKgers*  bultows,  cod- 
nets,  cod-seines,  and  cod-traps ;  the  bank  fishery  mainly  with  bultows 
from  vessels,  after  the  American  principle,  on  the  great  hanks  of  New- 
foundland ;  and  the  Labrador  fishery  on  the  coast  of  Labrador  from  Blank 
Sablon  in  the  Straits  of  Belle  Island,  and  as  far  north  us  Nain,  latitude 
56°  32'  30",  with  hook  and  line,  cod-seines  and  cod-traps.  A  few  New- 
foundlanders  also   prosecute  the  cod,    herring,   and  salmon  fishery   in 
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'Canadian  waters  on  the  coast  of  Labrador.  About  one-fourth  of  the 
fishery  products  of  the  colony  are  taken  from  Labrador.  The  shore  fishery 
is  carried  on  from  the  month  of  May  to  the^  end  of  October,  and  in  certain 
parts  of  Placentia  Bay,  until  the  end  of  December,  and  on  the  West  Coast 
(district  of  Burqac  and  La  Poile)  quite  an  important  winter  §shery  is 
carried  on  for  cod-fish  and  halibut. 

The  bank  fishery,  in  which  280  vessels  of  a  tonnage  of  15,212  tons, 
with  a  crew  of  8719  men,  were  engaged  last  year,  begins  in  April  and 
ends  in  the  month  'of  October. 

The  Labrador  fishery  we  may  reckon  to  begin  in  the  latter  part  of  June, 
and  it  lasts  until  the  latter  part  of  September,  or  about  three  months. 

.The  whole  average  value  of  the  products  of  the  cod  fishery  for  the  years 
1888-90  will  be  as  follows  :— 


Export  of  codfish,  1,097,714  cwt., 

„      of  cod  oil,         .        .        .        .        , 
Home  consumptiiHi  of  codfish,  100,000  cwt, 


$4,455,907 
236,716 
400,000 

$5,092,623 


Second  in  importance  is  the  seal  fishery,  in  which  19  steamers  of  a 
tonnage  of  5947  registered  tons,  about  20  sailing  vessels,  and  4284  men, 
were  engaged  in  1891.  Each  steamer  carries  a  crew  of  from  200 
to  300  men.  In  order  to  prevent  the  killing  of  the  young  seals  at  a  too 
early  date,  or  shortly  after  the  whelping  of  the  seals,  the  sailing  of  the 
steamers  to  the  ice-fields  is  fixed  for  the  10th  of  March.  The  location  of 
the  seal  fishery  is  in  the  Gulf  of  St  Lawrence  and  off  the  north-east  coast 
of  Newfoundland. 

The  export  value  of  the  seal  fishery  in  the  three  years  1888-90  has 
been  as  follows : —  .         .         .         , 


Number  of  Seals  Taken. 

Value  of  Oil  and  Skins. 

1888 
1889 
1890 

286,464 
335,627 
220,321 

$573,984 
675,381 
555,031 

Average  for  3  years, 

280,804 

$601,465 

Third  in  impoi*tance  is  the  lobster  fishery.  In  1890  there  was  162 
lobster-canning  establishments  in  operation,  exclusive  of  those  on  the 
western  coast,  where  the  French  have  treaty  rights,  where  some  60  to  70 
factories  have  been  operated  in  late  years.  The  number  of  factories  has 
lip  to  this  time  increased  considerably  every  year  This  fishery  is  prose- 
cuted with  traps;  each  factory  runs  from  200  to  1800  traps,  which  the 
proprietors  furnish  the  fishermen  with,  and  pay  the  men.at  a  rate  of  from 
70  to  120  cents  per  100  for  all  the  lobsters  they  catch. .  In  some  of  the 
northern  bays  the  lobsters  are  also  caught  by  spearing  or  Jiooking  them  up 
from  the  bottom  in  shallow  water.  The  close  season  for  these  crustaceans 
has  been  from  5th  of  August  to  5th  of  September,  but  as  this  fishery  of 
late  years  has  decreased  very  much  on  account  of  being  pushed  too  vigor- 
ously, more  stringent  tneasitres  must  be  taken  in'  order  to  preserve  this 
industry  from  destruction  ih  thef  futuJre,  and  it  is  most  likely  that  the 
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Legislature  will  sanction  the  lecommendations  of  the  Fisheries  Comznis- 
sion  this  session,  which  go  in  the  direction  of  haying  a  close  season 
from  the  5th  of  August  to  the  Ist  of  April,  and  regulating  the  traps  so  that 
all  immature  lohsters  which  get  into  the  traps  can  get  a  chance  to  escape 
again  from  their  prison. 

The  value  of  lohsters  exported  from  Newfoundland  in  the  years 
1888-90  has  heen  as  follows  :— 

1888,  .        .        3,360,672  lbs.,       .        .    $385,077 

1889,  .        .         3,658,368    „         .         .       472,524 

1890,  .        .         3,328,512    „  .         .       520,078 

Fourth  in  importance  comes  the  herring  fishery.  This  fishery,  which 
is  yet  but  little  developed,  is  prosecuted  all  around  the  coast  of  Newfound- 
land and  Labrador  with  nets  and  seines,  but  never  outside  the  coast  with 
drift-nets,  as  in  Scotland.  The  quality  of  the  herring  is  good,  and  they 
are  very  plentiful  in  the  bays,  so  there  is  no  reason  why  this  fishery 
should  not  equal  the  Scotch  or  the  Norwegian  herring  fishery  in  value, 
if  properly  developed.  A  large  quantity  of  herring  is  used  for  bait 
purposes  by  the  Newfoundlanders,  Americans,  Canadians,  and  French  ; 
in  fact,  Newfoundland  is  the  headquarter  for  bait-fishes ;  without  access 
to  bait  in  Newfoundland  waters  the  above-mentioned  nations  cannot  carry 
on  their  6shery  on  the  great  banks  of  Newfoundland  successfully. 
About  70,000  barrels  of  herrings  are  salted  annually,  and  about  35,000 
barrels  are  exported  in  a  frozen  condition  to  Canada  and  the  United  States 
every  winter. 

Export  and  value  of  herring  shipped  from  Newfoundland  in  the  years 
1888-90 :— 

Barrels.  Value. 

1888,  ....    89,225       $253,658 

1889,  ....   117,669        244,591 

1890,  ....    94,421        241,218 

To  the  foregoing  must  be  added  the  export  of  herring  direct  from 
Labrador,  which  in  the  three  years  1888-90  averaged  per  annum  15,676 
barrels,  average  value  54,416  dollars. 

Fifth  in  importance  comes  the  salmon  fishery.  This  fishery  has  been 
ruined  by  the  people  being  allowed,  until  lately,  to  bar  the  rivers,  thus 
preventing  these  noble  fish  getting  up  to  their  spawning  grounds.  There 
are  many  excellent  salmon  rivers  in  Newfoundland,  but  they  are  at  present 
nearly  all  ruined.  Rivers,  which  some  30  or  40  years  ago  yielded  from 
500  to  1000  tierces  of  salmon  annually,  do  not  at  present  give  more  than 
from  5  to  10  tierces.  Trout  is  abundant  in  all  the  lakes  and  rivers  in 
Newfoundland,  and  good  sport  can  be  had  here  in  trout  fishing.  There 
is  no  trouble  in  getting  from  12  to  15  dozen  of  trout  in  two  or  three 
hours'  time. 

Export  and  value  of  salmon  from  Newfoundland  and  Labrador  in  the 
years  1888-90  have  been  as  follows : — 

1888,  .        .        4678  tierces  salted.        275  cases  tinned. 

1889,  .         .         4089  „  314  „ 

1890,  .         ,         5561  „  781 

Export  value : — 

1888, $94,530 

1889, 83,356 

1890, 113,620 
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The  total  annual  value  of  the  fisheries  of  Newfoundland  and  Labrador, 

computed  in  the  years  1888-90,  has  been  as  follow  :— 

1888, $6,526,621 

1889, 6,371,304 

1890, 5,650,308 

Average    value    per  annum    for   three    years,    1888-90,    will   thus   be 

$6,182,744. 

Detailed  statement  of  the   export  value   of  the   Newfoundland  and 
Labrador  fisheries  in  1890 : — 


Cod  Fishery. 

Dry  codfish, 

.     774,294  cwt. 

$3,193,681 

Green  do.. 

.         7,206     „ 

11,534 

Boneless  do., 

.     142,000  lbs. 

6,390 

Cod  oil,     . 

3,195  tuns. 

242,820 

Codliver  oil, 

5440  gall. 

2,448 

Cod  blubber, 

8  tuns. 

80 

Labrador  codfish, 

.     266,622  cwt. 

693,217 

„         cod  oil, 

26  tuns. 

1,924 

„         tongues  ai 

ad 

sounds, 

1  barrel. 

6 

$4,152,096 

Seal  Fishery  and  Wi 

jale  Fishery. 

Seal  skins, 

.     220,863 

$220,863 

Seal  oil,     , 

3,719  tuns. 

334,710 

Labrador  seals,  , 

525 

420 

„         seal  oil, 

15  tuns. 

975 

Whale  bones,     . 

69  cwts. 

3,450 

Whale  oil. 

20J  tuns. 

1,630 

562,048 

Lobster  Fishery. 

Lobsters  canned, 

69,344  cases. 

••• 

$520,078 

Herring  Fishery. 

Salted  herrings. 

.      60,879  barrels. 

S!204,653 

„      in  bulk,  , 

.        1,842     „ 

1,842 

Frozen  herring. 

.      37,700     „ 

34,700 

Smoked  and  canned 

, 

23 

Herring  oil, 

6^  tuns. 

835 

Labrador  pickled  he 

r- 

ring,     . 

.      11,484  barrels. 

40,194 

281,737 

Salmon  Fishery. 

Pickled  salmon, 

4,639  tierces. 

$93,084 

Fresh           „ 

25  cases. 

250 

Canned        „ 

756     „ 

3,024 

Labrador  salmon,  pi( 

^kled,     822  tierces. 

17,262 

»               n        ^^^ 

►zen,  38,080  lbs. 

3,808 

117  498 

Trout  Fisheries. 

111  ,^^o 

Trout,  pickled. 

1,642  lbs. 

$9,852 

„      canned, 

10  cases. 

50     ■ 

Labrador  trout,  pick 

led,           33  lbs. 

198 

10,1C0 

Other  fish  :— Corc-fi 

3h,  turbot,  ling,  halibut,  eels,  bill- 

fish,  caplin,  fist 

L  skins,  tongues,  and  sounds, 

6,821 

( 

[jrand  total, 

•                 • 

$5,650,308 
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We  have  in  Newfoundland  a  Fisheriea  Commission  appoi^M  by  an 
Act  of  the  Legislature,  consisting  of  about  sixty  members,  whloh  has 
been  in  existence  three  years.  The  executive  consists  of  seven  members, 
chosen  annually  by  the  other  •  members  •  of  the  Commission.  The 
work  the  Commission  is  charged  with-  is  to  investigate  the  conditions  of 
the  various  fisheries  with  a  view  to  their  protection  and  improvement ; 
also  to  restore  exhausted  waters  to  their  former  abundance  by  artificial 
pTop£^tion,  and  to  work  for  the  improvement  in  the  cure  of  edible  fifi^es. 

A  hatchery  for  marine  fishes  is  erected  in.Dildo,  Trinity  Bay,  which 
has  been  in  operation  for  three  years ;  besides,  floating  incubators  for 
hatching  lobsters  artificially  are  placed  in  every  bay  around  the  country. 
Last  season  30  to  40  millions  of  codfish  and  over  551  inillions  of  lobsters 
were  hatched,  and  the  fry  planted  in  the  sheltered  fine  bays  of  Newfound- 
land. A  small  hatchery  for  fresh-water  fishes  Has  been  in  operafcion  for 
four  years  by  a  private  society,  at  their  own  expense,*  in  the  vicinity  of 
St  John's,  and  has  turned  out  annually  about  10Cf,000  fry  of  ova  imported 
from  foreign  countries,  in  order  to  introduce  foreign  fish  into  Newfound- 
and  waters. 

In  their  Annual  Report  for  last  year*  the  Newfoundland  Commis- 
sioners discuss  a  number  of  matters  of  interest.  The  improvement  and 
development  of  the  herring  fishery  have  occupied  largely  the  attention  of 
the  Commission.  A  number  of  barrels  were  cured  and  packed  under  the 
supervision  of  Mr  Nielsen,  and  brought  good  prices  in  Now  York, 
Chicago,  and  Hamburg.  At  the  latter  place  the 'herrings  realised  7  dols. 
and  20  cents  per  barrel,  and  were  highly  approved ;  and  it  is  stated  that 
the  prospects  of  establishing  a  trade  with  Europe*  in  Newfoundland  cured 
herrings  are  good.  Mr  Nielsen  strongly  condemns  the' practice  of  hauling 
herring  during  the  spawning  season,  except  for  bait  purposes ;  the  seine- 
net  is  largely  used.  Bules  for  the  curing  and  packing  of  herring  were 
drawn  up  by  Mr  Nielsen,  printed,  and  circulated.  An  expedition  to 
discover,  if  possibfe','  the  summer  resorts  of  the  herritag  was  made,  with 
partial  success.  On  the  West  Coast  an  extensive  bank,  115  miles  long, 
was  found  to  be  a  resort  of  hemng  of  good  •  quality  all  throng  the 
summer. 

At  the  hatchery  for  sea-fish  at  Dildo,  large  sea-'water  endosures  capable 
of  containing  1000  spawning  fish  have  been  consl^eted.  Last  season 
39,650,000  cod  ova  were  hatched,  and  the  fry  planted.  The  number  of 
adult  fish  being  retained  to  form  a  stock  of  spawners  with  which  to  begin 
operations  in  the  spring  is  588.  A  new  spawning  pond,  in  which  the 
fish  will  be  allowed  to  spawn  in  the  natural  way,  has  been  constructed ; 
it  la  47  feet  long  and  23  in  breadth,  and  built  of  stone  and  Portland 
cement.  The  number  of  lobster  eggs  hatched  and  planted  last  year  was 
10,274,300  at  the  hatchery,  and  541,195,580  in  -the  floating  incubators, 
making  a  grand  total  of  551,469,880.  To  produce  this  enormous  output 
the  ova  from  28,369  lobsters  were  required,  which  otherwise  would  have 
been  destroyed  in  the  various  canning  factories — and  the  cost  of  output  was 
only  one  cent  for  2760  lobsters.  Little  doubt  can  be  entertained  of  the 
great  value  and  advantage  to  the  fisheries  of  these  operations.  But  hi 
basing  a  calculation  upon  the  probability  of  -10  per  cent  reaching 
maturity,  I  think  an  error  is  involved.  Ten  per 'cent  becoming  mature 
•would  represent  1500  or  2000  reaching  maturity  from  the  ova  borne  by 
one  femde.t     Lobster  culture  and  sea-fish,  c.^.,  cod,  culture,  have  very 

•  Annual  Report  of  the  Neicfoumdlamd  Fisheries  OommissUm  for  the  Year  1892, 
St  John's,  1892. 
t  Vide  my  paper  on  R^produption,  ^c,,  p.  190  of  the  present  Report 
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different  relationsi  The  female  lobster  carries  her  ova  till  they  hatch, 
and  is  armed  potently  in  their  defence]  and,  I  believe,  so  far  as  natural 
foes  are  concerned,  defends  them  with  great  success.  The  eggs  of  fishes 
are  cast  forth,  and  are  devoured  in  multitudes  before  they  can  hatcL 
Hence  the  benefit  of  the  protection  of  the  ova  in  the  two  cases  is  very 
different.  But  in  Newfoundland  the  lobster  eggs  would  bo  thrown  away, 
and  therefore  the  advantage  of  protectiog  and  hatching  them  in  such  vast 
numbers  must  be  enormous.  In  appendices  Mr  Nielsen  gives  interesting 
and  detailed  reports  of  his  expedition  in  search  of  the  summer  herring, 
on  the  winter  cod  fishery  at  Channel,  on  the  southern  shore,  and  on  the 
need  of  fishery  statistics.  The  latter  is  brief,  but  to  the  point — and 
indeed,  the  collection  of  accurate  statistics  is  a  sine  qua  non  in  the 
judicious  management  of  fisheries.  Statistics  are  simply  the  quantitative 
expression. or  record  of  observed  facts  and  relations ;  and  the  history  of 
all  fisheries  shows  that  without  it  regulation  has  been  much  like  a  game 
of  battledore  and  shuttlecock. 


IV. ,  NEW  SOUTH  WALES. 

The.  Report  of  the  Commissioners  of  Fisheries  for  1890  was  issued 
last  year.  It  is  pointed  out  that  there  has  been  a  falling  off  in  the 
number  of  applications  for  leases  for  ojrster  culture,  and  neglect  of  lessees 
to  pay  up  arrears  of  rent  due  upon  their  holdings.  During  the  year  the 
sum  of  £1160,  8s.  4d.  was  paid  as  rewards  for  the  destruction  of  cor- 
morants and  *  shags,'  which  are  very  destructive  to  the  fisheries.  These 
birds  exist  in  vast  numbers  on  the  Murray  Kiver.  The  Commissioners 
recommend  that  this  regulation  should  be  repealed.  They  state  that  the 
blacks  and  half-castes  raid  the  nests  at  the  breeding  season  and  capture 
the  fledglings,  and  as  each  nest  contains  an  average  of  three  birds,  a 
large  number  could  be  without  difficulty  collected.  That  seems  on  the 
thesis  quite  legitimate ;  but  they  also  say : — *  Another  plan  pui-sued  was 

*  to  collect  the  eggs  and  hatch  them  out  under  a  hen,  or  in  an  incubator. 

*  A  few  half-castes  made  this  quite  a  business,  so  that  the  greater  part  of 

*  the  large  sum  paid  as  rewards  for  capture  passed  to  those  persons.'  In 
the  operations  on  fish  acclimatisation,  the  endeavours  to  introduce  trout 
were  repeated ;  5000  ova  of  Salmo  fario,  1000  of  Salmo  leveneTms,  and 
1000  fry  of  Salmo  foniinalis  were  obtained,  and  a  large  percentage  of  the 
ova  hatched  and  distributed.  From  experiments  it  was  found  that  trout 
fry  could  exist  in  hermetically  sealed  jars  for  seventy-two  hours  at  least ; 
and  fry  thus  treated  were  successfully  transported  to  New  Zealand. 
Details  are  given  as  to  the  distribution ;  these  operations  would  have 
a  much  greater  chance  of  being  useful  if  they  were  conducted  on  a  greatly 
increased  scale. 

In  regard  to  oysters,  the  Commissioners  are  unable  to  report  that  the 
industry  is  in  anything  like  a  flourishing  condition,  the  returns  comparing 
most  unfavourably  with  those  for  the  previous  year,  and  *  comparison  with 

*  previous  years  is  still  less  encouraging.'  New  South  Wales  is  indebted 
to  other  colonics — New  Zealand  and  Queensland — for  two-thirds  of  its 
supply.  The  causes  of  the  failure  in  the  native  supply  are  attributed 
partly  to  floods  and  the  ravages  of  the  *  worm  disease ; '  but  *  the  main 

*  reason  is  that  many  of  those  who  during  past  years  hkve  taken  up  fore- 

*  shore  for  oyster  culture  have  not  practised  culture  at  all ' — they  seem 
to  have  been  desirous  to  collect  and  sell  at  once  all  the  oysters  that  they 
could  gather.  An  increase  took  -  place  in  the  fisheries  generally,  to  the 
extent  of  2486  baskets  and  £4383.     The  Commissioners  give  the  draft 
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of  a  very  elaborate  Fisheries  Bill,  repealing  all  existing  l^islation, 
ing  to  the  Commission  larger  and  more  effective  powers  of  regalation, 
and  providing  for  the  artificial  propagation  of  fish  and  oysters.  This 
Bill  is  drawn  strictly  upon  the  principle  of  interference  and  restriction. 
It  provides  for  the  lengths  and  dimensions  of  nets,  the  sise  of  meah,  &c, 
for  various  fisheries  in  'inland  waters ;  and  legal  modes  of  fishing  are 
in  several  cases  rigorously  defined.  Immature  fish  are  to  be  prohibited — 
not  according  to  a  standard  of  length,  as  in  some  countries  in  Europe, 
but  according  to  a  standard  of  weighty  and  a  schedule  is  appended  giving 
the  weights  for  28  species,  and  which  vary  from  2  oz.  to  4  lb.  Lobsters 
and  salt-water  crayfish  have  not  to  be  sold  under  4  inches  in  length,  and 
fresh-water  crayfish  under  3  inches.  Fishermen  in  tidal  or  inland  waters 
have  to  take  out  licenses  for  themselves  and  boats,  and  such  waters  may 
be  closed  for  periods  against  line  or  net-fishing.  It  is  provided  that 
Crown  lands  below  high-water  mark  may  be  leased  for  fishery  purposes, 
and  especially  for  oyster  culture.  A  number  of  statistical  tables  accompany 
the  report. 

V.  UNITED  STATES. 

In  the  Beport  of  the  United  States  Fish  Commission  for  1887*  is  con- 
tained a  fund  of  information  in  regard  to  the  fisheries  of  the  States,  and 
the  operations  of  the  Fish  Commission  in  their  furtherance.  This  Report 
covers  the  work  done  during  the  fiscal  year,  that  is,  for  the  eighteen 
months  between  January  1,  1887,  and  June  30,  1888,  in  order  to  include 
an  account  of  the  operations  in  fish-culture  during  the  winter  1887-88. 
Colonel  Marshall  M'Donald,  previously  Assistant  Commissioner,  was 
appointed  Commissioner  in  January  1888,  and  in  the  present  Beport  an 
interesting  review  of  the  development  of  the  Commission,  since  its  estab- 
lishment in  1871,  is  given.  The  labours  of  the  Commission  are  too  well- 
known  to  require  recapitulation  here,  but  it  may  be  said  they  have  fallen 
into  four  divisions — administration,  scientific  inquiiy,  fisheries,  and  fish- 
culture.  In  April  1888,  a  Bill  was  introduced  into  the  House  of  Bepre- 
sentatives  providing  for  the  reorganisation  of  the  Commission  of  Fish  and 
Fisheries,  and  defining  its  duties.  Although  this  Bill  did  not  become  law, 
it  is  stated  that  the  organisation  proposed  has  been  adopted,  and,  as  given 
in  the  Bill,  may  be  briefly  summarised  as  follows  : — (1)  Continuation  of 
scientific  investigations  on  a  broad  and  comprehensive  plan  into  all 
matters  connected  with  fish-life ;  (2)  continuation  of  the  investigation  into 
the  history  of  the  methods  and  apparatus  of  the  fisheries,  and  for  the  pre- 
servation and  utilisation  of  fishery  products,  the  study  of  new  methods 
and  apparatus,  and  the  furnishing  of  information  upon  which  to  frame 
intelligent  legislation  regulating  the  conduct  of  the  fisheries  and  improving 
their  methods  and  apparatus ;  (3)  to  provide  for  the  collection  of  fishery 
statistics,  especially  those  of  international  importance,  which  may  become 
the  subject  of  treaty  stipulations ;  (4)  continuation  of  fish-culture.  The 
new  duty  of  collecting  statistics  cannot  fail  to  be  of  very  great  service. 
The  United  States,  so  progressive  in  all  that  pertains  to  fishery  inquiiy 
and  fish-culture,  and,  indeed,  the  pioneer  in  these  departments,  is  at  pre- 
sent almost  the  only  great  fishery  State  which  does  not  collect  systematic 
statistics  annually  relating  to  its  fisheries. 

In  the  division  of  fish-culture,  it  is  stated  that  the  total. production  for 
the  fiscal  year  1887-88  of  the  13  stations  and  the  steamer  *Fish  Hawk' 

*  United  Stains  Commission  of  Fish  and  FisheiHcSj  part  xv.,  Report  of  the  Commis- 
sioner for  1887,  Washington,  1891. 
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was  aa  follows  1—74,326,849  ova,  164,607,054  fry,  48,056  one-year  olds, 
and  4158  more  than  one  year  old.  The  greater  number  consisted  of  shad 
and  white-Bsh  (Coregomis).  .  At  Wood's  HoU  Station,  7,822,000  cod  fry 
were  hatched,  2,092,000  lobster  eggs,  and  320,000  of  the  winter  flounder 
{Pseudopleuronedea  dmericanm).  The  ova  of  the  latter  are  extremely 
adhesive,  and  have  a  tendency  to  form  in  large  lumps.  They  were  hatched 
by  spreading  them  thinly  on  plates  of  glass.  Of  the  lobster  ova,  193,000 
were  sent  to  the  Pacific  coast,  where  the  inhabitants  have  long  desired  1o 
add  the  lobster  to  the  food*supply  of  their  seas,  and  have  from  time  to 
time  arged  the  Government  to  attempt  its  transfer.  Experiments  were 
begun  in  1873,  but  failed ;  the  second  shipment,  in  the  following  year, 
resulted  in  the  planting  of  only  four  lobsters  of  150  forwarded;  but  in  1879 
twenty-one  berried  females  were  successfully  planted.  The  fourth  trial 
was  made  in  1888,  and  resulted  in  the  transport  of  332  lobsters,  which 
were  placed  in  the  sea,  or  in  floating  boxes,  and  also  some  200,000  o\a. 
The  experiments  in  introducing  the  shad  on  the  Pacific  coast  are  of 
interest.  Between  1871  and  1880  about  546,000  shad  fry  were  planted 
in  the  Sacramento  Eiver,  and  from  these  colonies  the  shad  have  multiplied 
and  spread  along  2000  miles  of  coast,  from  the  Grolden  Gate  of  California 
to  Vancouver  Island  in  British  Columbia. 

The  exploring  expedition  of  the  steamer  '  Albatross,'  belonging  to  the 
Commission,  on  the  Pacific  Coast  is  described ;  also  the  work  of  the 
*  Grampus'  and  other  vessels.  The  *  Grampus*  was  specially  employed  in 
connection  with  investigations  on  the  mackerel  fishery.  Over  250,000 
floating  fish  eggs,  taken  in  the  surface-nets,  were  carried  to  Wood's  HoU 
and  hatched,  the  embryos  being  preserved  for  identification.  It  is  stated 
that  should  these  eggs  prove  to  belong  to  useful  species,  it  will  probably 
be  expedient  to  make  a  practice  of  collecting  and  hatching  them  on  a  large 
scale.  There  is  a  long  and  elaborate  report  on  the  fisheries  of  the  Great 
Lakes,  with  many  illustrations  and  charts,  showing  the  fishing  vessels,  fish, 
fishing  apparatus,  &c.  Dr  Jordan  contributes  a  review  of  the  Labroid 
fishes  of  America  and  Europe,  in  which  he  gives  a  systematic  catalogue 
and  synonymy ;  Professor  Forbes  describes  some  Lake  Superior  Entomos- 
traca,  which  has  special  importance  in  relation  to  the  food  of  fishes. 
There  are  also  notes  on  the  Entozoa  of  msirine  fishes  of  New  England  by 
Professor  Edwin  Linton. 


VI.  GERMANY. 

In  last  year's  Report  a  full  account  was  given  of  what  has  recently  been 
done  in  connection  with  the  sea  fisheries  of  Germany ;  and  there  is  further 
evidence  of  the  strenuous  endeavours  being  made  by  this  nation  to  establish 
itself  in  the  North  Sea.  A  Biological  Station  has  been  established  at 
Heligoland,  for  the  special  purpose  of  carrying  on  scientific  fishery  investi- 
gations bearing  upon  the  North  Sea  Fisheries.  Dr  Heincke  is  the  director 
of  this  institution,  and  he  has  Dr  Ehrenbaum  and  Dr  Hartlaiib  as 
assistants.  The  Zoological  Station  belonging  to  the  fisheiy  department 
was  stationed  lost  year  on  the  Elbe,  where  Dr  Ehrenbaum  was  engaged 
in  investigations  on  the  Elbe  fishes.  Dr  Heincke  is,  I  understand,  pre- 
paring a  great  work  on  the  races  of  the  herring,  in  continuation  of  his 
well-known  investigations  on  this  subject 

Dr  Ehrenbaum  recently  published  a  paper  on  the  anchovy,^  in  which 
he  gives  an  account  of  the  German  anchovy  fishery,  and  discusses  the 

♦  Die  Sarddle,  Berlin,  1892. 
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oonclosions  of  other  observers,  especially  those  of  Dr  Hoffmann,  rc^ariitig 
the  anchovy  in  the  Zoider  Zee. 

Vn  SWEDEN. 

In  his  Report  on  the  sea  fisheries  of  Qothenbnig  and  Bc^nsland,  Dr 
A.  H.  Malm,  the  Inspector  of  Fisheries,  gives  various  particnlacs  of  in- 
terest.^ The  total  value  of  these  fisheries,  from  Ist  April  1890  to  Ist 
April  1891,  was  3,576,432  kroners— an  increase  of  823,252  kroners  over 
the  previous  year.  The  value  of  the  deep-sea  fishery  (SUyNJoftskei)  was 
497,374  kroners ;  of  the  mackerel  fishery,  470,191 ;  of  the  herring  finery, 
2,161,393 — an  increase  of  767,557  kroners;  of  salmon,  17,117;  of  lobaters, 
104,564 ;  of  oysters,  10,737.  Both  of  the  latter  show  a  considerable 
decrease.  Of  a  total  of  283,752  barrels  of  herrings,  161,110  were  cured 
and  packed  after  tiie  Scotch  fashion,  and  118,866  after  the  Norwegian  ; 
3776  were  treated  as  'split  fish.'  The  price  obtained  at  Stettin  for 
'  fulls '  in  January,  February,  and  March  was  20  to  22  marks,  and  for 
'  medium  fulls '  16  to  18  marks. 

As  pointed  out  in  last  year's  Report  (Part  iii  p.  408),  great  efforts  are 
being  made  to  imitate  the  Scotch  system  of  curing  and  packing  of  her- 
rings. A  sum  of  2500  kroners  has  been  set  aside  by  the  Economic 
Society  in  order  to  obtain  the  services  of  Scotch  coopers  {SkoUke  adUeri- 
forman)  for  instruction  in  the  mode  of  herring  curing  and  packing  in 
Scotland.  A  new  mode  of  preparing  small  herring  has  been  tried,  whUh 
may  merit  attention  in  Scotland,  that  is  as  split  fish  {Klippt  siU).  The 
head  and  the  edges  of  the  belly  are  cut  off,  and  the  guts  removed,  and  the 
herrings  are  packed  close  and  tightly  together,  with  as  much  salt  as  will 
preserve  them  for  a  year.  The  length  of  such  split  fish  ranges  irom  16  to 
18  centimetres,  and  they  are  sent  to  Austria,  where  they  undergo  further 
treatment,  to  form  an  article  called  *  Russian  Sardines.'  The  curers  get 
about  10  kroners  a  barrel  for  such  split  herrings.  A  table  is  given  of  Uie 
exports  of  herrings,  from  which  it  appears  that  very  large  quantities  come 
to  England.  From  Oothenburg  alone  4,757,420  kilos  were  exported  to 
England  (Hull,  Newcastle,  London,  and  West  Hartlepool).  From 
Marstrand  and  Inston  20,710,300  kilos  were  sent  to  Germany  and  Eng- 
land ;  from  Lysekil  10,992,400  kilos  were  exported  to  England,  G^ermany, 
Denmark,  and  Norway;  f  rom  Stromstad  12,128,872  kilos  were  despatched 
to  England,  Fredrickshaven,  and  Norway,  and  large  quantities  from  othCT 
places.  These  figures  serve  to  explain  the  depression  in  the  prices  of 
Scotch  herrings  in  the  English  markets.  The  oil  and  guano  factories  used 
55,000  hectolitres  of  herrings. 

The  number  of  vessels  engaged  in  the  deep-sea  fishing  was  156,  of 
3280  tons,  and  manned  wiQi  crews  numbering  1354  men.  In  the 
Bohusliin  herring  fishing  134  boats,  manned  by  667  men,  used  drift-nets 
in  the  autumn,  the  value  of  the  herrings  caught  being  102,167  kroners. 
The  number  of  boats  using  set-nets  was  1040,  manned  by  3236  men,  the 
talue  of  the  herrings  caught  being  887,183  kroners.  The  number  of 
seine-nets  (vadar)  used  was  203,  employed  by  2074  men,  the  value  of  the 
catch  being  1,172,043  kroners.  In  the  lobster  fishery  1906  men  employed 
34,024  creels,  and  caught  209,580  lobsters,  valued  at  104,564  kroneis. 
The  yield  of  oysters  was  72,400,  valued  at  10,737  kroners. 

Last  year  a  Swedish  Fishery  Conference  was  held  at  Gothenburg 
which  was  attended  also  by  representatives  from  Norway,  Denmark,  Fin- 

*  B&rcUUlse  o/ver  OoUhorgs  och  Bohm  Idm  hafsfisken  under,  1890-91.     O^teboi-g, 
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land,  and  Fzaace.*  At  this  confeieoce  a  number  of  important  practical 
and  scientific  queetions  were  considered.  Dr  C.  O.  J.  Petersen,  of  tbe 
Danish  fishery  department,  contributed  a  paper  on  his  '  Studies^  ,on[the 
'Age and  Grrowth  of  Fish,  with  some  allied  questions '  {vide  p.  349),  and 
Dr  L.  Eolmodin  gave  the  results  of  observations  as  to  the  most  suitable 
depth  to  which  herring  drift-nets  should  be  sunk  under  dilEerent  circum- 
stances. He  pointed,  out  the  importance  of  the  temperature  and  the 
presence  of  pelagic  food  (GladocerOy  Copepoda),  and  explained  a  new 
apparatus  he  had  devised  to  determine  the  food  and  temperature.  Fisher- 
men  recognise  as  important  the  relations  of  current^  wind,  and  light. 
With  south  and  south-west  winds  the  nets  are  usually  set  at  a  greater, 
depth  than  when  the  wind  is  east  or  north,  and  this  is  due  to  a  change  in 
the  temperature  of  the  water.  Dr  Kolmodin's  apparatus  has  been  used 
since  1887  at  seven  of  the  ten  stations  formed  in  Gk)thland  for  fishery 
observations,  and  the  author  states  that  the  boats  employing  his  apparatus 
have,  on  the  whole,  obtained  better  catches  thau  the  boats  fishing  wjithout  ii 

Fishery  Inspector  Landmark  described  the  mode  of  marking  salmon 
and  sea-trout  now  used  in  Norway,  and  which  consists  in  clamping  a 
small  silver  plate  to  the  posterior  portion  of  the  dorsal  fin.  Each  plate 
is  10  mm.  long  by  4  mm.  broad,  and  has  a  number  stamped  on  it.  Each 
end  consists  of  a  claw  at  right  angles  to  the  plate;  these  are  thrust 
through  the  fin,  and  the  ends  bent  towards  one  another.  Some  interest- 
ing results  as  to  rate  of  growth,  frequency  of  spawning,  &c.,  are  given. 
Very  few  marked  male  sfdmon  were  recaptured.  A  discussion  took  place 
on  this  question : — '  Has  experience  shown  that  herring  curing  accord- 
*  ing  to  the  Scotch  method  offers  better  results  than  the  Norwegian 
'^  method ;  and,  if  so,  is  the  establishment  of  the  Scotch  system  of  selection 
'and  branding  desirable?'  No  definite  conclusion  was  reached;  an 
objection  to  a  system  of  branding  was  stated  to  be  the  periodical  character 
of  the  Bohuslan  herring  fishery,  especially  when  considered  in  connection 
with  the  greater  cost  of  the  Scotch  system. 

Dr  Heincke,  whose  important  investigations  on  the  herring  are  so 
well  known,  read  a  suggestive  paper  on  the  desirability  of  international 
co-operation  in  obtaining  a  more  complete  knowledge  of  the  migrations  of 
the  herring.  He  proposed  that  a  number  of  stations  in  the  North  Sea 
and  Baltic  should  be  selected  in  relation  to  the  coasts  of  Norway,  Sweden, 
Denmark,  Germany,  Holland,  and  possibly  Finland,  and  then  in  England 
and  Scotland.  At  each  station  collections  of  herrings  of  all  ages  should 
be  made,  with  records  of  the  spawning  places,  and  specimens  of  the 
spawn;  and  twice  a  month,  during  the  herring  fishing,  fifty  herrings 
should  be  taken  without  selection  from  the  greatest  catches,  and  records 
made  of  the  sex,  condition  of  the  reproductive  organs,  contents  of  stomach, 
and  amount  of  fatness.  A  certain  number  should  be  set  apart  for  inves- 
tigation of  the  relations  of  body  structure,  according  to  Dr  Heincke's 
method.  Dr  Heincke  suggests  that  tbe  directors  of  the  central  station 
in  each  country  should  form  an  international  scientific  herring  commission 
for  the  study  and  elaboration  of  the  results. 

In  connection  with  the  question  of  immature  fish,  the  following  was 
discussed : — *  How  far,  with  regard  to  the  preservation  of  the  fish  supply, 
'  there  ought  to  be  established  in  the  interests  of  the  fish  trade  and  oi 
'  consumers,  general  sizes  for  saleable  fish ;  and  whether  it  is  desirable  and 
'  practicable  to  make  international  regulations  thereupon.'  The  London 
Jntematijonal  Conference  of  1890  was  referred  to,  and  quotations  made 
ifrom  the  addresses  of  Professor  Mlntosh  and  others,  and  it  was  stated 

♦  FdrJiandHngqr  vid  fdrsta  aUmdnna  Svenska  Fiskenkmiferensen  %  OOUbwg^  1891. 
dtookhobnv  1892. 
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that  the  work  done  in  Scotland  on  the  subject  was  the  most  important 
and  instructiye.  The  general  sense  of  the  discussion  pointed  to  the 
desirability  of  regulations  being  made  in  each  country  first,  and  tiiat 
subsequently  international  regulations  might  be  arranged,  especially  in 
those  countries  which  possessed  common  boundaries. 

Many  other  interesting  and  important  questions  were  discussed. 

The  Bohuddn  Fishery  Journal,  which  is  edited  by  Dr  Axel  Vilh. 
Ljungman,  contains  many  interesting  papers  on  fishery  questions.*  The 
regulations  of  the  Fishery  Board  for  Scotland  anent  the  new  brands  are 
translated  in  full — as  has  also  been  done  in  Norway  and  Holland. 
.Another  ps^er  gives  very  full  details,  with  illustrations,  of  the  Scottish 
system  of  selection,  gutting,  curing,  &c  of  herrings  (Jakttagdser  vid  sill- 
saltning  efter  skotsk  metoS) ;  and  Ljungman  gives  a  description  of  the 
herring  curing  and  fishing  in  various  countries.  Among  other  papers  are 
some  on  the  preparation  of  Russian  sardines,  the  curing  of  mackerel  for 
America,  the  improvement  of  Bohuslan  fisheries,  &c, 

VIIL  NORWAY. 

The  sea-fish  hatchery  at  Fl5devig,  Arendal,  continues  in  active  operar 
tion,  under  the  direction  of  Captain  O.  M.  Dannevig.  During  the  last 
hatching  season  (1892)  605  litres  of  cod  spawn  were  dealt  with  in  the 
hatchery,  of  which  462  litres  were  hatched,  the  loss  being  under  24  per 
cent.,  as  compared  with  30  per  cent  last  year.  Over  207,000,000  young 
cod  were  hatched  and  planted  on  the  fishing  grounds. 

Captain  Dannevig  has  published  a  paper,  giving  a  description,  illustrated 
with  plans,  of  the  newhatdiery,  showingthe  enlargements  and  improvements. 

From  the  official  statistical  report  on  the  Norwegian  fisheries!  ^^  appears 
that  in  1890  the  gross  value  of  the  Norwegian  fisheries — including  those 
for  whales,  seals,  &c. — was  over  25,650,000  kroners.  The  coast  fisheries 
— including  those  for  herring,  cod,  mackerel,  &c — were  valued  at 
22,212,000  kroners,  compared  with  23,311,000  in  1 889.  The  cod  fishing 
is  the  most  important,  and  yielded  63,303,250  cod,  194,914  hectolitres  of 
liver,  and  63,355  hectolitres  of  roe.  The  cod  were  valued  at  11,764,759 
kroners,  the  livers  at  1,674,797  kroners,  the  roes  at  457,165  kroners,  and 
the  cod-heads  at  178,048  kroners — giving  a  total  value  of  14,074,769 
kroners.  The  quantity  of  herrings  caught  amounted  to  808,000  hecto- 
litres, valued  at  3,879,439  kroners.  The  summer  and  autumn  fish 
(fedsild)  brought  2,973,000  kroners,  and  the  winter  and  spring  herring 
907,000  kroners.  Sprats  and  small  herrings  were  valued  at  261,000 
kroners;  mackerel  at  512,000  kroners ;  salmon  and  sea-trout  at  656,000 ; 
lobsters  at  366,000 ;  oysters  at  14,032.  It  is  worth  while  giving  the 
figures  referring  to  the  lobster  fishery ;  they  are  as  follows : — 


Year. 

Number 
Caught. 

Value. 
Kr. 

Average  Price 
per  Hundred. 

1886 
1887 
1888 
1889 
1890 

1,134,000 
889,000 
855,000 
795,000 
627,000 

428,000 
395,000 
414,000 
402,000 
366,000 

37-75 
44-48 
48-42 
50-62 
58-39 

*  BoJmsldnsk  FUkeriHdskrift,  Jan,- Dee.  1890.     Goteborg,  1891. 
t  Taheller  vedkommendc  Norgcs  Fiskerier  i  aaret  1890,  samt  Berdminger  anffctaende 
deres  drift,  ^*  V*  Kristiania,  1891, 
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Two  things  are  clear  from  this  table,  namely,  the  gradual  decrease  in 
the  number  of  lobsters  caught,  and  the  gradual  advance  in  the  average 
price. 

In  the  cod  fishing,  89,283  men  and  21,356  boats  were  employed;  in 
the  herring  fishery,  29,804  men  and  6444  boats  ;  and  in  the  mackerel 
fishery,  3335  men  and  880  boats.  The  value  of  the  fish  and  fish  produce 
exported  was  48,489,600  kroners,  compared  with  45,584,600  kroners  in 
1889.  The  cod  exported  were  valued  at  24,487,900  kroners,  besides 
6,811,800  kroners  for  cod  oil,  and  1,052,500  for  roe.  The  value  of  the 
herrings  exported  was  11,030,700  kroners. 

A  special  report  is  published  on  the  famous  Loffoden  fisheries.*  It 
contains  very  complete  details  on  all  points  connected  with  the  fishery — 
the  administration,  regulations,  numbers  of  men  and  boats,  the  catch  of 
fish,  fatalities,  weather  and  temperature  observations,  dice. 

A  number  of  interesting  papers  are  contained  in  the  Norwegian  Fishery 
Journal,  t  There  is  an  excellent  historical  and  statistical  account  of  the 
Norwegian  mackerel  fishery,  of  line  fishing  in  olden  times,  &c  The  law 
passed  in  1891  restricts  the  use  of  seine-nets  for  the  capture  of  cod  at 
certain  parts  of  the  coast,  prohibiting  certain  kinds,  and  regulating  the 
use  of  other  kinds.  Power  is  given  to  the  King,  on  the  representation  of 
the  provincial  councils,  to  extend  these  regulations  to  other  districts. 
From  a  paper  on  the  exports  of  Norwegian  fish,  it  appears  that  dried  cod 
is  chiefly  sent  to  Italy,  Sweden,  Germany,  and  Holland,  and  split  cod 
{Klipfisk)  to  Spain,  Italy,  Germany,  and  the  United  Kingdom.  Of 
55,577,000  kilogrammes  exported,  Spain  received  no  less  than  35,273,000 
kilogrammes,  Cfermany  taking  6,688,000  kilogrammes,  and  the  United 
Kingdom  4,791,000  kilogrammes.  Of  660,000  lobsters  exported,  204,600 
came  to  this  country,  and  361,500  were  sent  to  Denmark.  The  United 
Kingdom  also  imported  1,807,000  kilogrammes  of  fish  guano,  496,900  kilo- 
grammes of  salmon,  1,046,100  kilogrammes  of  mackerel,  and  5,673,800 
kilogrammes  of  herring.  By  far  the  greater  part  of  the  exports  of 
mackerel  and  herring  from  Norway  come  to  this  country.  From  one  of 
a  valuable  series  of  reports  supplied  by  Norwegian  Consuls  in  various 
countries,  it  appears  that  the  imports  of  split  cod  for  the  north  of  Spain 
{via  Corunna,  Bilbao,  Santander,  tfec.)  in  1890  were : — Norwegian, 
16,204,865  kilogrammes;  French,  4,020,850  kilogi^ammes ;  Icelandic, 
1,781,900  kilogrammes;  and  Scotch,  689,753  kilogrammes.  In  1881 
the  imports  of  Scotch  cured  cod  formed  6*51  of  the  total;  last  year  it 
formed  3 '04  per  cent. 

IX.  DENMARK. 

The  Report  of  Captain  C.  F.  Drechsel,  the  Superintendent  of  Danish 
Fisheries,  contains  a  great  deal  of  valuable  statistics  and  information 
relating  to  the  fisheries  of  Denmark  for  the  year  1 890-9 1.|  Under  the 
Danish  Fishery  Law,  referred  to  in  previous  Reports,  regulations  have 
been  made  for  a  certain  part  of  the  coast  (Stavns  Fjord),  as  follows : 
— (1)  Seine  fishing  is  prohibited  from  1st  April  to  30th  June,  except  for 
bait;  (2)  eels  under  14  inches,  and  cod  under  9  inches,  are  not  to  be 
landed,  except  in  certain  cases  for  bait;  (3)  certain  tackle  for  eels  are 

*  Lofotfiskerietf  1890.  Bereining  af given  af  Opsyitsche/en,  O,  Knapt  Kristiania, 
1891. 

t  Norsk  Fiskeriiidendet  Udgivet  af  Sclskahet  for  de  norskc  FUkeriera  Fremme^ 
1891. 

X  FiskeH'Bcrdniiig  for  FiTiatUsaarct,  1890-91,  af  C.  F,  Drcchself  KapUain  % 
FladdeUt  Fj^benJiavii,  1891, 
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prohibited^  and  Bpearmg  interdicted  between  1st  November  and  Ist 
April  Probably  in  no  country  are  the  fisheiy  regulations  more  complete 
and  thorough  than  in  Denmark,  and  the  results  will  be  watched  with 
much  interest  The  fishery  statistics  deal  with  the  fisheries  inside  the 
Skaw,  those  in  the  Limfjord,  and  those  in  the  North  Sea.  The  value  of 
the  Danish  fisheries  within  the  Skaw  was  3,728,110  kronera,  as  follows 
(in  krbners) :— Cod,  403,844;  flounders  (chiefly  plaice),  1,157^277;  soles, 
201,694;  turbot,  13,385;  brill,  18,212;  mackerel,  44,680;  herring, 
747,650  (in  seines,  263,003;  in  drift-nets,  484,547);  eels,  662,640; 
salmon  and  eels,  161,566;  shrimps,  140,118.  The  lumpsucker  (Cyc2c(p- 
terus)  is  becoming  more  generally  used ;  the  value  of  this  fishery  was 
9533  kronem  in  1890.  The  number  oi  men  employed  in  these  fisheries 
was  7615.  In  what  ia  termed  the  great  fishery  in  the  Kattegatt^  202 
cutters,  133  boats,  and  1362  men  were  employed,  the  value  of  the  fish 
caught  being  1,184,343  kroners,  or  an  average  oi  870  krimera  per  man. 
Full  statistics  are  given  for  the  fisheries  in  tiie  Lim:Qord.  The  Danish 
fishing  fleet  in  the  North  Sea  and  Skagerrak  consisted  in  1890  of  487 
vessels,  with  a  total  tonnage  of  4529;  but  it  appears  that  statistics  of  the 
fish  caught  are  not  available.  The  Qoveniment  has  granted  a  considerable 
sum  for  loans  to  fishermen ;  a'  new  insurance  system  for  fishing  boats  has 
been  established,  and  a  law  made  permitting  fishermen  to  go  to  sea  aa 
'  skipper '  without  a  certificate.  Five  cutters  left  this  spring  for  Iceland 
to  fish  fox  halibut,  and  a  biologist  accompanies  one  of  them,  in  order  to 
study  the  fisheries  in  Iceland. 

The  results  of  several  impcnrtant  fishery  investigations  are  given.  The 
gunboat  'Hauchs'  made  observations  as  to  the  abundance  of  the. Baltic 
form  of  turbot  {Batten)  on  the  coasts  of  Bomholm,  and  the  possibility  of 
establishing  a  trawl-net  fishery  for  them.  This  fish  is  caught  with  set 
nets,  but  it  is  much  smaller  than  the  turbot  of  the  North  Sea  ox  E^tegat. 
Specimens  of  5  or  6  lbs.  weight  are  very  rare,  the  average  weight  being 
about  1  lb.  The  inquiry  showed  that  the  nature  of  the  bottom  was  not 
fitted  for  trawl-fishing.  An  investigation  was  also  made  into  the  marine 
bottom  and  surface  fauna  along  the  west  coast  of  Jutland.* 

In  connection  with  a  grant  of  25,000  kroners  for  fishery  pui'poses,  the 
necessity  is  pointed  out  of  endeavouring  to  discover  new  grounds  for  the 
prosecution  of  Danish  fisheries,  since  the  fisheries  in  the  Kattegat  and 
North  Sea  are  diminishing  every  year,  whilst  at  the  same  time  the  number 
and  size  of  the  vessels  are  increasiog  (p.  222).  In  1885  there  were  only 
32  decked  vessels  fishing  for  flat-fish  in  the  Kattegat,  but  at  the  end  of 
the  year  1890-91  the  number  was  202.  In  1885  the  largest  cutters  were 
about  40  tons,  while  t^ey  are  now  built  of  70  tons  and  more.  The  use  of 
stoam-capstans  for  the  seiire-nets  has  made  it  possible  to  carry  on  the 
fishery  in  the  Kattegat  with  greater  energy  than  before.  It  is  also 
pointed  out  that  while  previously  Germany  formed  the  best  market  for 
Danish  fish,  the  Germans  are  now  in  a  position  to  supply  themselves 
with  flat-fish ;  and  that,  from  the  Weser  alone,  thirty  steamers  go  to  fish 
in  the  North  Sea. 

A  long  account  is  given  of  the  London  International  Conference  of 
1890.  Dr  C.  G.  Job.  Petersen  gives  the  results  of  the  investigations 
made  in  connection  with  the  Danish  Biological  Station,  dealing  chiefly 
with  the  biological  relations  of  the  fish  in  the  Holbaek  I^ord.  Probably 
the  most  important  is  his  work  on  the  sp^iwning  time,  rate  of  growth, 
maturity,  food,  &c.,  of  a  lai-ge  number  of  fishes ;  but  it  is  impossible  to 

*  The  gunboat  '  Hauch '  has  continued  the  exploration  of  the  grounds  within  the 
Skaw,  and  an  elaborate  report  has  been  published  relating  to  the  hydrogntphy,  and  a 
special  account     also  given  of  the  Polyzoa. 
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summar&e  it  here.  DrPeteiisen  groxvpe  the  fish  stadied  aepordrng  to 
whether  their  eggs  float  or  not,  and  deals  with  the  following : — Zoaroe^t 
^yngnaihus^  Neraphis,  GrobiuSj  Gasteroetem,  Spinachia,  Gottus,  OydopteruSj 
Glupea  hjoff-engiis^  Belone,  AimnodpteSy  Ctenoldbrtis,  Pl&uroneetes  fle»M, 
P.  platesmj  Rhombus  maadmus^  Solea  vulgaiisy  AnguiUa  vulgaris^  &c 
Tables  are  given  showing  the  measurements  of  males  and  females  of  the 
different  species.  Holbaek  Fjord  is  much  smaller  than  the  Firth  of  Forth^ 
and  Dr  Petersen's  general  results  agree  with  those  obtained  in  the  latter 
area.  He  refers  to  the  seaward  movement  oi  fish  with  pelagic  ova,  and 
also  of  the  herring,  at  the  reproductive  period.  He  has  never  found  a 
single  floating  egg  within  the  Fjord,  bat  only  further  out  and  in  the 
Kattegat ;  and  he  looks  upon  it  not  as  a  breeding  place  bat  as  a  nursery. 


X.  HOLLAND. 

The  Oflicial  Report  on  Dutch  fisheries  contains  as  usual  a  great  mass  of 
information  concerning  them.*  In  1890  the  catch  of  herrings  by  the 
luggers  and  sloops  was  somewhat  less  than  in  1889,  but  the  average  price 
was  higher.  In  1889  the  catch  was  17,939  lasts,  compared  with  17,615 
lasts  in  1890  ;  but  the  value  rose  from  2,600,000  Dutch  guildiers  in  1889 
to  2,900,000  guilders  in  1890.  The  total  catch  of  the  herring  fleet  was 
about  474,000  barrels  of  salted  herrings,  and  about  46,000,000  fresh  her- 
rings ;  and  thus  the  herring  harvest  of  the  Dutch  in  the  North  Sea 
amounted  in  1890  to  about  391,000,000  fish.  Although  salt  and  barrels 
were  dearer  than  in  the  previous  year,  the  results  to  the  merchants  were  very 
satisfactory.  The  export  of  Dutch  cured  herrings  decreased  from  310,740 
barrels  in  1889  to  283,092  in  1890 — ^the  decrease  being  chiefly  connected 
with  the  export  to  North  Germany — which  fell  from  78,774  barrels  in 
1889  to  24,540  barrels  in  1890.  The-  number  of  vessels  taking  part  in 
the  great  or  salt  herring  fishery  was  196,  compared  with  194  in  the 
previous  year,  and  these  consisted  almost  entirely  of  luggers  and  cutters. 
Including  the  fishing-boats  (Boinschidten),  the  herring  fleet  numbered  462. 
It  is  noted  that  an  attempt  was  made  to  open  up  the  herring  fishing  to 
the  west  of  the  Shetland  Islands,  and  with  success.  It  had  been  stated 
that  it  was  impossible  to  fish  successfully  in  that  region,  owing  to  the 
strength  and  inequality  of  the  cuirents.  Each  of  the  two  vessels  that 
tried  it  brought  back  26  barrels  of  salted  cod,  58  barrels  of  coal-fish,  and 
17  lasts  of  herrings.  Of  the  17,615  lasts  of  herrings  caught  13,542  lasts 
consisted  of  *full'  herrings  (voile),  and  only  928  of  maties.  Very  full 
tables  are  given  relating  to  the  catch  and  cure  of  herrings.  In  the  Zuider 
Zee  the  anchovy  fishing  was  exceptionally  successful,  190,000  ankers, 
representing  about  600,000,000  fish,  being  caught.  The  oyster  industry 
was  not  successful  in  1890,  a  fact  partly  attributed  to  the  low  and  variable 
temperature  in  the  beginning  of  summer  destroying  the  brood.  In  the 
course  of  the  summer  about  one-third  of  the  full-grown  oysters  died,  and 
in  the  winter  the  long  frost  proved  very  destructive.  *  The  year  1890,' 
the  Keport  states,  *  will  long  remain  a  sad  memory  to  our  oyster  breeders.* 
The  new  branding  regulations  of  the  Scotch  Board,  and  also  the  Report 
of  Mr  James  Johnston  and  Mr  W.  Anderspn  Stoith  are  translated  in 
full. 

In  the  investigation  being  made  by  Dr  P.  P.  C.  Hoek,  the  scientific 
fishery  adviser  to  the  Government,  on  the  scarcity  of  fish  on  the  Dutch 
coasts,  it  is  stated  that  the  absence  of  proper  statistics  has  been  a  great 

*  Verslag  van  den  Stoat  der  Nederlandsehe  Zeevisscheri^m  over  1890. 
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drawback,  and  that  aetoal  fishing  opeiations  should  be  earned  ml  by  a 
steam-vessel,  as  is  done  on  board  the  '  €rarland.' 

We  have  received  the  Report  of  the  Fifth  Annoal  Conference  of  the 
Society  for  the  Promotion  of  Dutch  Fisheries,  which  was  held  at 
Scheveniogen  in  May  last  year.*^  A  number  of  fishery  matters  w«e 
discussed.  The  propriety  of  regulations,  with  the  view  of  preventing  the 
destruction  of  immature  lish,  and  of  such  regulations  being  made  interna- 
tional, was  debated.  It  was  pointed  out  that  in  conformity  with  the 
resolution  proposed  by  Dr  Hoek  at  the  London  Conference,  investigations 
were  being  made  into  the  causes  of  the  falling-off  in  the  supply  of  flat-fish 
in  the  North  Sea,  and  no  agreement  was  come  to  on  the  question ;  but  it 
was  proposed  and  carried  that  the  mesh  of  the  nets  used  for  plaice  fishing 
should  be  not  less  than  9  centimetres  from  December  to  Ist  April,  and 
during  the  rest  of  the  year  not  less  than  6  centimetres. 

In  a  Special  Heport  Mr  C.  J.  Bottemanne,  the  Superintendent^  gives 
an  account  of  the  fisheries  in  the  Schelde  and  Zeeuwsche  rivers  in  1890.  f 
These  fisheries  are  varied  and  valuable,  comprising  flat-fish,  herrings,  eek, 
anchovies,  smelts,  oysters,  mussels,  shrimps,  &c  The  catch  of  shrimps 
was  about  1,500,000  kilos.  \  oysters  yielded  4,420,158  kilos. ;  and  mussels 
884,584  kUos. 

Dr  P.  P.  C.  Hoek  has  published  in  English  a  translation  of  a  chapter  of 
a  Report  submitted  to  the  Dutch  Board  of  Fisheries  in  1889^  dealing  with 
the  fishes  of  the  Zuider  Zee.  %  It  treats  of  twenty-four  species  of  fish,  and 
especially  of  immature  flat-fish  and  their  differential  diagnosis,  and  of  the 
smelt  and  herring.  A  chart  of  the  Zuider  Zee,  and  figures  of  various  larval 
fishes,  are  given. 


XI.  SPAIN. 

By  Mr  W,  Andkbson  Smith. 

One  of  the  most  important  papers  in  the  Eevista  ds  Pesca  MariHfna 
for  1891  is  that  on  *The  Regulation  of  Fisheries,'  by  Dr  Juan  Vilar6 
Diaz,  of  the  Fishery  Commission  of  Havana.  He  discusses  the  pro- 
posed Act  of  13th  July  1890,§  having  reference  to  *the  shellfish  and 
'  crustaceans  of  the  litond  of  the  Apodadera  which  are  of  value  for  food 
*  or  industrial  purposes,  and  consequently  deserve  to  have  a  close  time 
'established  for  their  fishery,  that  their  production  may  be  protected.' 
He  discusses  the  meaning  of  the  unscientific  terms  employed,  and  wonders 
whether  they  can  be  made  to  include  marine  turtles.  He  remarks  that 
besides  their  own  univalves  employed  as  food  {Col)08,  Sigtias,  &c),  they 
import  from  Spain  and  the  Canaries  a  quantity  of  live  Caracoles — Hdix 
lactea,  Miiller,  vulgarly  Caracot  moro — for  culinary  use.  It  is  distin- 
guished by  its  black  mouth  from  the  Caracol  de  Monte  or  Serrano — 
H.  alonenm,  according  to  P6rez  Areas — which  is  whitish,  barred  with 
black.  It  is  also  imported  for  consumption  by  'Peninsulars.'  He 
acknowledges  the  difficulty  of  dealing  with  such  species  as  the  Lobster 
(Langosta),  which  carries  eggs  during  ten  months  of  the  year,  and  when 
it  is  in  best  condition.     He  holds : — 1st,  That  the  period  of  reproduction 

*  Veralag  van  de  Vijfde  JcLa/rlijkache  Algemeene  VergcuUring  van  de  Veremiging  ter 
bevordering  van  de  NederUmdsche  Vtsscherij,  1891. 

t  Ferslaa  onUrent  den  toestamd  der  Vissaierijen  in  de  Schelde  en  Zeewwsche  Stroomen 
in  1890.     Tholen,  1891. 

X  Overgedrukt  uU  het  Tijdachrifi  der  NedtrUmdsche  Dierkundige  Vereeniging  (2) 
Hi,  Afl  1,  1890. 

§  Since  withdrawn. 
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includes  from  September  to  January.  2nd,  That  it  takes  twenty  days, 
more  or  less,  for  the  deposition  of  the  eggs  from  the  incubating  purse  of 
the  female.  3rd,  That  the  incubation  lasts  six  months,  during  which  the 
eggs  remain  fixed  by  means  of  a  glandular  secretion.  4th,  That  the  birth 
of  the  larvae — or  Zosb — ^takes  place  in  spring,  from  March  to  May.  He 
elsewhere  speaks  of  the  Homarusy  called  French  lobster  at  Corunna,  and 
elsewhere  Bogavante,  Logavante,  &c.,  which  steadily  diminishes,  because 
the  young  are  sedentary  and  consequently  more  easily  destroyed. 

He  calls  attention  emphatically  to  the  uselessness  of  promulgating  laws 
unless  they  are  carried  out  and  means  supplied  for  doing  so.  [Another 
paper  says,  'like  the  foolish  virgins  we  have  lamps  but  no  oil']  And 
further,  that  unless  local  authorities  support  the  efforts  of  the  higher 
authorities,  destruction  is  winked  at,  not  checked.  Then  follows  a  list 
of  species,  defined  by  their  vulgar  and  scientific  names,  and  their  Spanish 
congeners,  with  the  dose  time  and  the  minimum  size. 

In  an  interesting  letter  from  Havana,  Juan  Yilard  writes  of  the  wealth 
of  those  seas,  that  every  year  they  destroy  by  fire  great  quantities  of 
Mullet  (Mugil  Lebranchus)  owing  to  insufficient  salt  to  cure  the  millions 
taken.  He  resents  this : — '  Seeing  that  we  are  the  greatest  consumers  of 
'  salt  provisions  in  the  world,  Spain  and  Cuba  having  consumed  in  seven 

*  years— 1870  to  1876—179,201,950  kilos  of  fish,  which  cost  our  country 
^  22,682,715  dollars;  considering  the  elements  that  ought,  as  they  mighty 
'  stimulate  our  endeavour  and  conquer  our  indolence,  namely,  our  enviable 
'  geographical  position ;  vast  production,  easy  to  keep  and  increase ;  suit- 
'  able  and  secure  markets ;  great  demand,  with  certain  increase  if  cheapened ; 
'  and,  as  a  natural  sequel  to  all  this,  no  fear  of  competition,  it  being  so 
'easy  for  us  to  form  boundless  everlasting  saltpans  in  our  warm  and 
'  intricate  bays,  where  from  the  month  of  June  it  reaches  32*"  C.  in  the 

*  shade,  a  figure  that  speaks  for  itself.  We  are  so  greatly  favoured  by 
^  the  providential  Gulf  Stream,  which  closes  the  road  to  the  north  to  one 
'  portion  of  our  edible  species,  as  our  savoury  Cherma  criolla  {Epioiephelue 
'  striatus)f  th^t  grows  to  12|  kilos,  as  well  as  the  Pargos  (F&rgo  crioUo, 
'  Lu^fanus  analis  ;  Pargo  guachinango,  L.  campechianus  ;  Pargo  de  lo  alto, 

*  L,  p7'ofundus),  greatly  increased  by  the  Guasa  (Promicrops  Guasa)  that 
*•  runs  £rom  50  to  300  kilos  of  meat,  as  fine  in  a  fresh  state  as  unequalled 
'  salted,  it  is  natural  that  I  complain,  on  every  possible  occasion,  to  see 

*  how  our  rich  fisheries  are  neglected,  when  they  are  not  wasted.'  Vilar6 
Diaz  concludes  his  valuable  monograph  on  Havana  fisheries  by  the 
following  conclusions,  which  he  proposes  to  the  Commission  : — 

1st,  l^iat  a  close  time  ought  to  be  instituted  for  the  fishing  of  Molluscs, 
Crustaceans,  and  useful  Turtles.  2nd,  The  close  time  for  Pholas^  Litho- 
domuSy  Solen  et  varius,  under  the  generic  name  of  Almejas,  Coquina, 
Venus,  Cardium,  Pecien,  and  Modioloy  should  include  from  1st  January 
to  30th  June.  3rd,  The  close  time  for  Oysters  should  extend  from  1st 
May  to  30th  September  (not  August  as  with  us).  4th,  The  close  time 
for  8qmUa,  Palssmonidae,  Scyllarus,  Palinurus  of  species,  Mithrax, 
Menippe,  Lupa  of  species,  and  Cardisoma,  should  last  from  1st  October 
to  31st  March.  5th,  The  close  time  for  Turtles  (Carey,  la  Caguama,  and 
la  Tortuga)  ought  to  last  from  1st  May  to  30th  August  6th,  The  dis- 
tribution and  sale  of  mussels  {MytUus\  the  Ajae  terrestre  (Gecarcinus) 
and  Ajae  de  Momglar  {Uca)  ought  to  be  prohibited,  as  being  dangerous 
or  injurious  for  food. 

This  covers  a  very  wide  area,  and  the  proposed  minimum  size  is  given 
with 'most  of  the  species,  which  list  shows  a  general  use  of  many  genera 
never  employed  as  food  in  this  country.  Attention  is  called  to  the  law 
of  3l8t  July  1891,  by  which  the  Portuguese  Government  will  only  per- 
mit trawling  to  those  vessels  already  registered,  and  those  only  for  ten 
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yeare,  at  the  end  of  which  time  this  class  of  fishing  (by  one  or  more 
vessels)  is  to  cease  in  the  territorial  zone  of  Portugal,  because  it  is  i^uri- 
0U8  arul  ought  to  be  suppresfed.     The  reports  on  which  this  decision  is 
founded  are  given  in  fulL 
The  regulation  is  supported  on  three  special  grounds  : — 

1.  That  in  the  territorial  waters  the  State  has  power  to  legislate  as 

well  for  natives  as  for  foreigners. 

2.  That  in  the  outer  free  waters  they  have  the  right  to  regulate  the 

native  vessels. 

3.  That  in  these  outer  free  waters,  within  certain  limits  and  restric- 

tions, they  cannot  impose  rules  on  foreign  vessels,  but  they  can 
demand  commercial  import  duties  in  the  national  loaters  and  ports 
(the  italics  are  ours). 

The  whole  weight  of  evidence  adduced  is  against  trawling,  as  an  injun- 
ous  mode  of  fishing. 

Senor  Hidalgo  Bermiidez  proposes  to  employ  oysters  and  the  coral 
insect  to  create  natural  harbours  around  Spain.  When  the  tianslator 
ptoposed  to  employ  the  Modiola  for  this  purpose,  in  his  prize  essay, 
London  1883,  it  was  only  as  a  binder  for  loose  material ;  bat  the  Spanish 
inventor  looks  to  the  oyster-bed  to  increase  so  rapidly  as  to  fonn  a  break- 
water of  itself.  His  figures  are  delusive ;  and  although  at  the  mouth  of 
the  Gironde,  the  Portuguese  oyster  increased  so  fast  as  to  obstruct  navi- 
gatioi^,  this  is  quite  exceptional  conduct.  As  a  binder,  however,  it  will 
no  doubt  prove  of  value. 

D.  Joaquin  de  Borja,  in  his  memoir  presented  to  the  Minist^  of 
Marine,  along  with  a  Zoological  Collection  prepared  by  him  at  l^^yies, 
summarises  his  views  with  much  force  and  ability 'As  to 

*  the  sedentary  species,  such  as  flat  fish,  Scorpcenoj  &c.,  that  Uve  at  great 
^  depths,  the  minimum  size  at  which  they  ought  to  be  authorised  to  be 
'  sold  in  the  markets  ought  to  be  decided.  And  in  place  of  establishing 
'  useless  close  times,  and  still  more  useless  sizes  in  the  meshes  of  the  -nets, 
'  municipal  authorities  ought  to  exerdse  vigilance  in  the  markets,  so  that 
'  only  those  that  have  reached  a  certain  development  be  sold ;  since  it  is 
'  self-evident  that,  if  the  fishermen  can  only  sell  fish  of  a  certain  size,  they 

*  will  henceforward  take  every  care  not  to  catch  them.  And  if,  in  oon- 
'  sequence  of  the  lack  of  vigilance,  the  coast  becomes  impoverished  of 

*  certain  species,  the  fault  will  be  that  of  the  public  administration  and 

*  not  of  the  fishermen,  since  these  must  engage  in  the  struggle  for  exist- 
'  ence.  The  protection  of  this  class  of  fishes  may  be  better  secured  as 
^  M.  Marion  proposes,  that  is,  by  establishing  closed  districts  for  a  series 
'  of  years  to  serve  as  a  refuge  for  persecuted  species,  and  changing  their 

*  position  every  three  years.'     Elsewhere  he  repeats  : — *  To  establish  dose 

*  times  for  all  the  species  appears  to  us  not  only  inconvenient,   but 

*  impossible  to  make  it  effective  in  practice.     It  only  falls  to  impose  them 

*  on  certain  sedentary  species  and  in  certain  stated  localities.'  The  very 
immature  fish  sold  in  the  markets  of  Spain  and  France  would  find  no 
purchasers  with  us  at  all. 

Papers  on  the  fishery  in  the  time  of  the  Phoenicians,  with  reference  to 
numismatics,  and  the  *  Protection  of  Galicia,'  are  in  the  January  number, 
the  latter  calling  attention  to  the  absolute  necessity  for  the  removal  of 
duties  on  materials  required  in  the  trade. 

The  papers  of  the  Fishery  Board  for  Scotland  are  freely  referred  to 
and  t^nslated ;  and,  while  Spain  is  doing  little  as  yet  in  a  practical  way 
itself  to  elucidate  fishery  problems,  a  station  has  been  established  at 
Santander,  and  much  interest  is  taken  in  the  whole  subject  by  this  intel- 
ligent Spanish  Commission. 
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xn.  iTALy. 

I  am  indebted  to  Professor  Giglioli  for  an  official  publication  of  great 
interest  in  connection  with  Italian  fisheries  specially,  and  with  sea  fisheries 
generally.*  It  contains  reports  of  a  number  of  discussions  on  important 
questions  by  the  Fishery  Commission.  One  of  these  concerned  the  limits 
of  territorial  fishing  rights,  about  which  doubts  had  arisen  in  the  applica- 
tion of  certain  laws  in  connection  with  trawKng.  Opinionsjwere  obtained 
from  various  Port-Commissions  {Capilaneria  di  porta) j  &c.,  which  were 
varied  in  their  nature,  but  had  reference,  in  fixing  a  line,  to  the  limits 
within  which  fishing  with  trawl-nets  (reti  a  sh^ascico)  might  be  deemed 
injurious.  The  opinions  on  the  extent  of  the  territorial  limit  most 
suitable,  from  the  fishery  point  of  view,  varied  from  1  to  about  10 
kilometres  ;  or,  it  was  suggested,  that  the  range  of  modern  artillery  should 
be  taken  as  a  guide.  But  a  large  number  of  the  Answers  suggest  the 
propriety  of  takiug  into  consideration  the  depth  of  water  and  the  nature 
oj  die  bottom,  as  well  as  the  distance  from  shore  in  fixing  such  limits. 
The  Fishery  Commission  also  obtained  information  from  a  number  of 
Maritime  States  in  Europe  as  to  the  territorial  rights  in  the  respective 
countries,  and  the  regulations  regarding  trawl-fishing  within  those  waters. 
It  was  resolved  that  the  following  addition  should  be  made  to  the  law 
(Art.  16  of  1882): — That  there  shall  be  understood  by  territorial  waters, 
and  in  reference  to  fishing  with  trawl-nets  (reti  a  drascko),  from  piro&cafi^ 
a  zone  of  three  maritime  miles  (5553  metres),  measured  from  low  water, 
in  ccdma^  and  in  creeks  and  bays  from  a  line  formed  by  the  points  of 
entrance,  and  where  the  entrance  is  greater  than  ten  maritime  miles, 
from  the  point  where  this  width  begins.  But  the  district  and  sub-district 
Commissions,  taking  into  account  the  depth  of  the  water  and  the  nature 
of  the  bottom,  may  propose  a  distance  from  the  land  greater  or  less  than 
three  milea,  in  which  for  any  district  or  sub-district  it  may -be  convenient 
to  allow  piroscafi  to  fish  with  drag-nets ;  but  this  proposal  the  Minister  of 
Agriculture,  Industry,  and  Commerce  will  order  in  concert  with  the 
Minister  of  Marine, 

From  a  previous  publication  of  the  Department,!  it  appears  the  coasts  of 
Italy  are  divided  ifito  six  districts,  each  of  which  comprises  a  number  of 
sub-districts  (Corn2xirU}/ienti)y  varying  from  two  to  five,  there  being  in  all 
twenty-three  sub-districts.  Each  of  these  has  apparently  its  own  Com- 
mission. The  total  produce  of  the  sea  fisheries  was  (in  1886)  243,384 
quintals,  valued  at  17,264,075  lire;  the  number  of  boats  was  17,498,  of 
a  total  tonnage  of  50,510 ;  and  the  fishermen  numbered  50,734,  of  whom 
only  6508  were  employed  on  the  High  Sea. 

*  AmiaU  di  AgricoUura,  1891.  Alti  delta  Commissionc  Cmmltiva  per  la  Pcsm^ 
Sessimie  lugliOi  1891.     Roma,  1892,  | 

t  Aiuiali  di  AgricoUura.    Nolizic  sidla  Pcsca  Marliiima  in  Italia,     Roma,  1887. 
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New  South  Wales,  841. 
Report  of  Commissioners,  841. 
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Fishery  regulations,  851. 
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„    aehiodUif  262. 
Culture  of  sea  fish,  15,  326,   338,   386, 

840,  342,  843,  346. 
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„  minor ^  260. 


Dab,  Common — 

Food  of,  213,  218,  221,  280. 

Sexual  proportions  of,  239. 

Size  at  maturity,  288. 

Spawning  time  of,  234. 
Dab,  Long  Rough — 

Food  of,  214,  218,  222.  280. 

Sexual  proportions  of,  289. 

Size  at  maturity,  239. 

Spawning  time  of,  234. 
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Sexual  proportions  of,  289. 

Reproduction  of,  248. 
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Duff,  Mr  W.,  28. 
Dunbar  Marine  Laboratory,  7. 
Duration  of  reproductive  Ufe,  238. 
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East  Coast  fisheries,  development  of,  16. 
Eggs.    See  Ova. 
Ehrenbaum,  Dr,  848. 
BwryUmora  affifniSf  245. 

„  hirundOf  245. 

EtUhemisio  compressa,  265. 


Fauna  of  Firth  of  Forth,  18. 
Fecundity  of  fishes,  190. 
Fishermen,  decline  in  number  of,  8. 
Fisheries  of  Shetland,  202. 

Cod  and  ling  fishery,  208. 

Haddock  fishing,  205. 

Herring  fishing,  205. 

Sillock  fishing,  207. 

Foirei^  fishermen,  209. 
Fishery  regulations,  189. 
Fishing-gear,  amount  of,  179. 
Fishinff-groimds,  extension  o(  188. 
Flat-fish,  diminution  of,  8* 
Flounder — 

Food  of,  215,  228. 

Sexual  proportions  of,  289. 

Size  at  maturity,  288. 

Spawning  time  of;  284. 
Food  of  fishes,  18,  211. 
French  fishermen,  209. 
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KroyeHa  breviacarpa,  263. 
„      liaplochdes,  268. 
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Longipedia  coronata,  249. . 
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PttrameaochrO'i  251. 

„         didna,  252, 


titofeflla 


Digitized 


byGOQ 


,  IWM^, 


m 


ParcUhe^ynisiagracUipee,  265#        ^  ,J        'r 
Petersen,  Dr  C.  G.  Joh.,  HS*  . 
Phxitis  l&ngv^wic^f  %^b.    -  •  -.     , 
Physical  observations,  7.  ...  r 
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Pontocraks  JiaplocheleSj  263. 
Parcel  I  id  turn  fuse  iatmtif  258, 
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Rate  of  growth  of  fishes,  7,  282,  283, 
328. 
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Sexual  proportions  of,  239, 
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Spawning  time  of,  232. 
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Smith,  Dr  W.  Ramsay,  18,  23,  211. 
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Sexual  proportions  of,  239. 

Size  at  maturity,  238. 

Spawning  time  of,  234. 
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Sexual  proportions  of,  239, 

Size  at  maturity,  238, 
Sole,  Witch  {Fleiircniecies  cyit^fossm) — 

Food  of,  214,  223. 

Sexual  proportions  of,  239, 

Size  at  maturity,  238. 

Spawning  time  of,  234 
Solea  lutea.    See  Little  Sole. 
Solenette.     See  Sole,  Little. 
Spanish  sardines,  report  on,  14,  160.*  J 
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Spawning  places,  235 
Spawning  times  of  the  food-fishes,  232. 
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Cod,  232,  233,  234. 
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Dab,  Long  Rough,  234, 

Flounder,  234. 
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Haddock,  282,  233,  234. 

Halibut,  282,  233,  234. 

Ling,  232,  233. 

Plaice,  334. 

Saithe,  232,  233. 

Sole,  Lemon,  234. 

Sole,  Witch,  234. 

Turbot,  232,  233,  234. 

Tusk,  232,  233, 

Whiting,  232,  233,  234. 
Sprat,  162, 

St  Andrews  Marine  Laboratory,  7, 
Star-fishes,  injurious  to  line-caught  fish, 
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TAyjo^uwMa  horealii,  267. 
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Development  of,  28^. 

Ova  of/ 288. 

Sextuil  pofportiottt  of,  289. 

Small  size  of  testes  o^  240. 
Trigla      gunuirdm.       See      Onrnud, 

Common. 
Tumours  in  baddock  and  cod,  828. 
Turbot  {Rhombus  maxinrnt) — 

Sexual  proportions  of,  289. 

IHstribntioa  of  young,  279. 
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Ora  of,  274. 

SpawniDg  of«  282,  284. 
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Witch  SoK    See  Sole,  Witoli. 
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parous. 
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